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PROTECTION  AGAINST  LIGHTNING. 

recent  note  read  before  the  French  .\cadeniy  of 
Sciences  gives  some  curious  details  with  reference  to 
lightning  protection  at  high  elevations.  There  are  two 
little  observatories  on  Mount  Blanc.  The  earlier  one 
founded  by  the  late  M.  Janssen,  stands  on  the  perpetual 
snow  of  the  mountain-top,  and  in  arranging  to  protect  it 
from  the  lightning  storms,  which  are  not  infrequent  there, 
it  was  necessary  to  make  an  earth  connection  by  a  cable 
loo  m  in  length.  With  the  observatory  thus  insulated  on 
snow  except  for  this  earth  connection,  protection  against 
lightning  has  proved  to  be  practically  out  of  the  question, 
and  in  spite  of  all  the  efforts  made  to  install  protective 
devices  the  observatory  has  been  repeatedly  struck  and 
both  instruments  and  observers  have  been  injured.  fhe 
other  ob.servatory  stands  on  rock  and  the  metal  work  prac¬ 
tically  surrounds  it  and 'is  grounded  on  the  rock.  riiis 
structure  has  never  been  struck,  at  least  in  any  way  that 
has  produced  injury.  The  indications  seem  to  be  that  the 
long  earth  connection  is  very  unfavorable,  possibly  owing 
to  its  choking  effect,  perhaps  also  to  the  fact  that  it,  with 
the  building  to  which  it  is  connected,  affords  the  only  easy 
path  to  ground  over  a  considerable  area,  which  would 
perhaps  insure  its  getting  struck  more  often  than  would 
naturally  be  expected.  \  discharge  of  the  violence  com¬ 
monly  found  in  lightning  is  very  apt  to  do  incidental  mis¬ 
chief  even  wlien  a  fairly  good  path  to  earth  is  provided, 
and  loo  m  of  cable  is  certainly  not  a  good  ground  com¬ 
pared  with  the  direct  connection  of  what  amounts  to  a 
metal  cage  to  the  rock  on  which  it  is  founded. 

It  must  not  be  supposed,  however,  that  even  a  metallic 
cage  offers  complete  protection  against  injury  from  light¬ 
ning,  as  it  is  only  a  few  years  since  a  small  party  took 
refuge  in  a  sheet-steel  crib  in  Lake  Michigan  and  was 
annihilated  by  a  lightning  stroke.  I'lie  men  were  in  a 
practically  closed  conducting  shell  grounded  in  a  large 
lake,  but  nevertheless  received  a  sufficient  amount  of  the 
discharge  to  be  fatal.  The  long  and  short  of  the  matter  is 
that  with  discharges  of  sufficient  voltage  to  have  a  striking 
distance  of  half  a  mile  or  more,  as  frequently  happens  in 
case  of  lightning,  all  moderate  insulation  spaces  and  in¬ 
sulators  are  too  trivial  to  insure  relief  from  the  violence 
of  the  discharge.  Only  very  complete  protection,  and  that 
under  fav'orable  circumstances,  seems  to  be  able  to  avert 
mischief.  The  most  that  can  be  said  on  the  subject  is  that, 
on  the  whole,  the  better  the  ground  the  less  likelihood  of 
.serious  damage.  Lightning  protection  for  buildings  or 
even  for  aerial  lines  is  not  yet  exactly  worked  down  to  a 
science  or  even  an  art.  Phe  investigation  of  cases  such 
as  the  one  here  considered  is  a  thing  very  well  worth 
while,  since  it  at  least  gives  a  clew  to  some  of  the  more 
conspicuous  difficulties  of  the  situation. 
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MOTOR  GENERATORS,  CONVERTERS  AND  REQIFIERS. 

One  of  the  reports  presented  at  the  Turin  International 
Electrotechnical  Congress  was  by  Prof.  Silvanus  P.  Thomp¬ 
son,  on  “Motor  Generators,  Converters  and  Rectifiers,”  and 
was  written  in  the  lucid  and  forceful  literary  style  that 
characterizes  the  books  of  this  well-known  writer.  There  is 
l)erhaps  no  subject  in  the  field  of  electrotechnics  which 
needs  international  standardization  of  nomenclature  so 
much  as  the  subject  of  Professor  Thompson’s  paper.  Thus, 
the  machine  which  is  called  in  our  A.  I.  E.  E.  standardiza¬ 
tion  rules  a  “motor  converter”  is  called  in  the  paper,  and 
generally  throughout  Europe,  a  “cascade  converter.”  On 
the  other  hand,  what  the  paper  calls  “converters”  we  call 
“synchronous  converters,”  although  both  the  paper  and  our 
own  rules  recognize  the  unfortunate  prevalent  use  of  the 
term  “rotary  converter.”  It  is  to  be  hoped  that  before  very 
long  such  unnecessary  differences  in  names  for  one  and  the 
same  type  of  machine  may  be  eradicatetl  by  mutual  inter¬ 
national  agreement. 

The  paper  alludes  to  the  long  controversy  waged  be¬ 
tween  the  advocates  of  motor  generators  and  synchronous 
converters  respectively,  but  sums  up  in  favor  of  the  con¬ 
verter.  In  this  country  the  controversy  was  of  short  dura¬ 
tion  only,  and  the  converter  soon  dominated  the  field,  al¬ 
most  to  the  exclusion  of  its  rival.  In  Europe,  on  the  con¬ 
trary,  the  motor  generator  has  always  been  more  popular, 
and  even  at  the  present  time  remains  in  extensive  use.  A 
description  is  given  of  a  type  of  converter  called  the  “re¬ 
volving-field  converter,”  which  in  this  country  has  not 
come  into  u.se,  and  which  is  not  very  common  in  Europe. 
It  consists  of  a  dynamic  inversion  of  the  ordinary  converter. 
'That  is.  instead  of  having  a  stationary  field-magnet  system 
and  commutator  brushes,  with  a  rotary  armature,  it  has  a 
stationary  armature  and  a  rotary  magnet  and  brushes. 
'The  advantages  claimed  for  this  structure  of  converter  are 
not  specified  in  the  paper,  except  that  the  rotor  field-pole 
need  not  be  wound,  being  magnetized  by  the  stator  winding. 

Special  attention  is  given  in  the  i)aper  to  a  recent  type  of 
converting  machine  not  mentioned  in  our  standardization 
rules,  namely,  the  “auto-converter.”  also  called  the  “split- 
pole  converter.”  This  machine  employs  two  sets  of  sepa¬ 
rately  excited  poles  in  the  field-magnet  system.  The  two 
sets  of  i)oles  co-o])erate  side  by  side  and  behave  as  though 
each  main  pole  were  subdivided  into  two  portions.  Conse¬ 
quently.  two  north  poles  follow  and  alternate  with  two 
south  poles,  instead  of  the  single  north  pole  and  the  single 
south  pole  in  the  usual  type  of  machine.  By  exciting  the 
two  sets  of  i)oles  in  different  ways,  a  variety  of  different 
types  of  machine  can  be  and  already  have  been  produced, 
d'hus.  the  applications  specified  are  for  direct-current  bal¬ 
ancers,  boosters  and  three-wire  generators,  variable-speed 
generators  for  train  lighting,  synchronous  converters  for 
supplying  two  different  direct-current  voltages,  constant- 
current  machines,  step-down  direct-current  converters, 
voltage-regulating  machines,  converters  from  constant  po¬ 
tential  to  constant  current,  etc.  It  is  evident  that  this  prin¬ 
ciple,  which  has  also  been  employed  in  the  United  States 
for  regulating  the  delivery  voltage  of  converters,  is  a 
fecund  one  for  many  othe.'  purposes. 
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INDUCTION-MOTOR  DESIGN  CONSTANTS. 

The  squirrel-cage  type  of  polyphase  induction  motor 
possesses  input  characteristics  identical,  except  as  to  rela¬ 
tive  magnitude,  with  a  stationary  transformer  of  equiva¬ 
lent  rating,  and  its  output  characteristics  are  even  more 
nearly  similar  to  those  of  a  shunt-wound  direct-current 
motor  built  for  the  same  service.  It  is  logical,  therefore, 
for  the  designer  to  employ  with  this  machine  methods  rep¬ 
resenting  compromises  between  the  corresponding  methods 
used  in  designing  transformers  and  direct-current  motors. 
One  feature  never  considered  in  direct-current  motor  de¬ 
sign  and  often  ignored  in  designing  transformers,  but  of 
almost  predominating  importance  in  determining  the  pro¬ 
portions  of  induction  motors,  is  the  power  factor,  the 
value  of  which  depends  largely  upon  the  depth  of  the  air- 
gap  and  dimensions  of  the  primary  coils.  Closely  related 
to  the  power  factor  are  the  starting  characteristics  and 
the  operating  temperature.  The  former  depends  largely 
upon  the  mechanical  arrangements  of  the  primary  coils 
and  upon  the  variable  losses,  while  the  latter  relates  to  the 
magnitude  of  the  exciting  current  and  the  constant  losses, 
riie  interrelations  between  the  many  variables  connected 
with  the  performance  of  an  induction  motor  are  indicated 
in  a  clear  manner  in  the  simple  circle  diagram,  which  pos¬ 
sesses  sufficient  accuracy  for  all  commercial-design  pur¬ 
poses.  The  use  of  the  simple  circle  diagram  in  connection 
with  simplified  design  constants  is  described  in  an  article 
by  Prof.  A.  Miller  Gray  in  this  issue.  The  constants  given 
are  based  on  standard  induction  motor  designs,  and  for 
use  with  such  machines  should  prove  of  much  interest  and 
value.  However,  as  is  true  with  all  design  constants,  it 
would  be  unsafe  to  assume  them  to  be  applicable  with  a 
high  degree  of  accuracy  to  machines  departing  widely  in 
proportion  from  standard  lines. 


ELECTRICAL  RESISTANCE  OF  SOLID^METAL  SOLUTIONS. 

It  is  now  generally  supposed  that  the  essential  difference 
between  a  substance  in  the  solid,  liquid  and  gaseous  states  is 
merely  in  regard  to  the  freedom  of  motion  of  its  molecules. 
In  the  gaseous  state  these  are  free  to  oscillate  over  a  rela¬ 
tively  long  mean  free  path,  whereas  in  the  liquid,  and  par¬ 
ticularly  in  the  solid,  state  the  range  of  free  molecular 
movement  is  very  much  more  restricted.  In  other  respects 
there  is  reason  for  supposing  that  the  behavior  of  the  mole¬ 
cules  of  a  substance  in  these  three  states  is  very  much 
alike.  The  “gas  constant”  is  found  to  be  a  characteristic 
constant  of  certain  phenomena  of  the  same  substance  in 
liquid  states,  and  the  “liquid  constant”  is  likewi.se  found  to 
make  its  appearance  in  certain  attributes  of  the  solid  state. 
Diffusion,  or  the  property  of  unaided  mutual  interpenetra¬ 
tion.  is  essentially  and  markedly  a  characteristic  of  gases. 
Two  different  gases  brought  into  volume  juxtaposition  with¬ 
out  disturbance  are  found  speedily  to  diffuse  into  each  other 
across  the  surface  of  original  separation.  The  same  prop¬ 
erty,  although  greatly  reduced  in  intensity  and  rapidity,  is 
manifested  between  a  pair  of  different  liquids  placed  in 
mutual  contact.  Ordinarily  it  is  supposed  that  diffusion 
does  not  occur  between  solids,  but  the  property-  is  still 
possessed  by  solids,  although  to  a  relatively  very  feeble 
extent.  The  rapidity  with  which  diffusion  can  occur  be- 
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tween  the  molecules  of  solid  bodies  in  contact  depends  on 
the  nature  of  the  substances,  the  pressure  exerted  across 
the  area  of  intercontact  and  the  temperature  of  the  contact 
layers.  In  general,  high  pressures  and  temperatures  favor 
the  process. 

An  article  printed  on  page  1605,  based  on  the  work  of 
Messrs.  Bruni  and  Meneghini,  describes  an  interesting  ex¬ 
periment  tending  to  show  that  a  compound  wire  of  nickel 
and  copper,  the  former  forming  the  core  and  the  latter  the 
external  coating,  was  converted  into  an  alloy  wire  of  “con- 
stantan”  after  about  a  week’s  exposure  to  a  steadily  main¬ 
tained  temperature  of  1000  deg.  C.  In  such  a  case  the 
diffusion  of  the  molecules  of  the  two  metals  into  each  other 
would  continue  until  there  ceased  to  be  any  discontinuity 
of  metallic  quality  at  the  original  bounding  surface  of  con¬ 
tact.  In  this  case  the  electrical  resistance  of  the  heated 
wire  enabled  its  average  molecular  state  to  be  estimated 
as  the  e.xperiment  continued,  since  the  resistivity  of  con- 
stantan  alloy  is  much  greater  than  that  of  either  of  its 
two  constituent  metals.  But  in  the  ordinary  process  of 
metallic  diffusion  at  ordinary  room  temperatures  the  action 
is  extremely  slow  and  very  much  more  difficult  to  detect. 


THE  SENSITIVENESS  OF  WIRELESS-TELEGRAPH  CONTAQ  DETEQORS. 

There  are  two  kinds  of  contact  detectors  recognized  in 
the  art  of  wireless  telegraphy ;  namely,  loose-contact  de¬ 
tectors  and  tight-contact  detectors.  This  classification 
sounds  very  simple,  and  indeed  applies  wonderfully  well; 
but  the  subject  is  much  more. complicated  than  the  classifica¬ 
tion  suggests,  and  its  ultimate  ramifications  rtm  into  the 
yet  unknown  properties  and  laws  of  matter  in  various 
directions.  The  original  coherer  of  Onesti,  Branly  and 
I’opoff,  as  developed  by  Lodge,  Marconi  and  others,  was  a 
loose-contact  detector,  in  which  the  loose  contact  occurred 
between  adjacent  particles  of  the  same  substance,  or  at 
least  between  essentially  similar  adjacent  particles.  The 
loose  contact  had  a  very  high  normal  initial  resistance, 
until  the  impact  of  the  received  electromagnetic  wave  broke 
its  resistance  down.  This  typical  and  original  form  of 
coherer  had  to  be  agitated  back  to  its  initial  non-conducting 
state,  ready  for  the  receptioti  of  the  next  impulse.  Later 
varieties  of  loose-contact  detectors  developed  special  pecu¬ 
liarities,  deviations  from  the  original  type.  There  were 
some,  called  anti-coherers,  that  had  an  initial  and  normal 
lower  resistance,  which  became  increased  on  the  impact  of 
the  received  wave.  There  were  both  coherers  and  anti¬ 
coherers  which  were  automatically  self-restoring,  and 
which  needed  no  jar  or  agitation  after  the  reception  of 
each  signal.  In  nearly  every  case  such  detectors  employed 
loose  contacts  between  different  materials,  as,  for  instance, 
an  oil-film  contact  between  metal  and  mercury,  or  a  contact 
between  carbon  and  mercury.  In  every  case  the  mechanical 
contact  had  to  be  loose  and  flimsy,  so  as  to  produce  a  poor 
electrical  contact,  with  a  relatively  high  resistance  in  the 
same,  which  contact  resistance  became  modified  suddenly 
by  the  impact  of  the  received  electric  wave. 

As  practical  signal-receiving  instruments  all  of  these 
loose-contact  devices  gave  more  or  less  trouble,  owing  to 
the  inherent  flimsiness  and  delicacy  of  their  adjustment. 
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Looking  back  upon  their  use,  it  is  wonderful  that  they 
worked  as  well  as  they  did.  When  they  were  “Hobson’s 
choice,"  and  no  better  devices  were  available,  they  had  to 
be  coaxed  into  operation  by  dint  of  patience  and  vitupera¬ 
tion,  a  combination  of  rare  efficacy  in  times  of  trouble.  In 
the  corresponding  history  of  the  development  of  the  tele¬ 
phone  there  was  first  a  time  in  which  the  only  available 
transmitter  was  a  receiving  telephone  used  as  a  generator — 
a  very  imperfect  makeshift.  Then  came  the  stage  in  which 
the  carbon  microphone  imperfect-contact  transmitter  was 
discovered,  and  finally  a  stage  in  which,  instead  of  there 
being  no  independent  available  transmitter,  there  was  a 
superabundance  of  transmitters.  few  iron  nails  thrown 
together  haphazard  or  a  hot  wire  fastened  to  a  diaphragm 
would  serve.  It  seemed  hard  to  avoid  producing  a  tele¬ 
phone  transmitter.  So  there  was  a  stage  in  the  develop¬ 
ment  of  loose-contact  wireless-telegraph  receivers  when  it 
seemed  hard  to  avoid  producing  receivers  on  assembling 
conductors  in  loose  contact.  A  complete  change  came, 
however,  in  the  history  of  detectors  when  the  loose-contact 
devices  were  rejected  in  favor  of  constant-resistance,  tight- 
contact.  current-operated  devices. 

.\t  first  tight-contact  devices  were  less  sensitive  than  the 
coherers ;  but  later  they  surpassed  the  best  coherers  in 
sensitiveness.  One  type  of  such  device  is  the  "crystal”  re¬ 
ceiver,  which  is  a  mi'sleading  term ;  for,  although  many 
crystalline  substances  enter  as  an  element  into  this  type, 
yet  some  amorphous  substances  enter  also.  The  essential 
elements  of  this  type  are  a  lump  of  suitable  substance,  such 
as  carborundum,  and  a  tight  contact,  over  a  circumscribed 
area,  between  this  and  the  active  electrode.  Just  how  this 
device  acts  is  a  debatable  matter  in  detail,  but  it  is  clear 
that  current  passes  through  the  contact  more  easily  in  one 
direction  than  in  the  other.  Unquestionably  heat  is  pro¬ 
duced  at  the  restricted  contact  area,  and  it  is  supposed  that, 
under  the  influence  of  this  heat,  the  crystalline,  or  quasi¬ 
crystalline,  substance  develops  unilateral  conductivity  at  the 
tight  contact.  The  curious  fact  is  that  the  effect  is  highly 
localized,  because  the  blunt  contact  needle  pressing  on  the 
crystal,  and  carried  from  point  to  point  over  the  surface  of 
the  latter,  encounters  successively  little  areas  of  strong 
and  weak  action,  although  no  difference  in  the  surface 
quality  of  the  crystal  can  be  detected  in  any  other  manner. 
It  became  evident  at  a  later  stage  in  the  development  of  the 
crystal  receiver  that  the  effect  could  be  produced,  at  least 
to  some  extent,  in  a  great  variety  of  substances,  and  it 
began  to  rain  crystal  receivers.  Thus,  the  old  Hughes 
microphone,  employing  a  steel  needle  re.sting  delicately  in 
contact  with  a  carbon  plate,  and  intended  to  operate  as  a 
loose  contacter.  w'as  found  capable  of  producing  some 
effect  as  a  tight-contact  detector,  although  an  effect  very 
small  by  comparison  with  that  of  the  best  crystals.  The 
article  by  Messrs.  Harris  and  Hogan  on  page  1602  of  this 
number  gives  experimental  evidence  of  the  essential  differ¬ 
ence  between  the  action  of  loose-contact  detectors,  like  that 
of  the  Hughes  microphone,  and  current-operated,  tight-con¬ 
tact  crystalline  detectors.  With  the  former  the  sensitive¬ 
ness  is  a  maximum  at  very  light  pressure  of  contact  and 
diminishes  rapidly  as  pressure  is  applied.  With  the  latter 
the  conditions  are  reversed. 
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Overhead-Line  Construction. 


At  the  December  meeting  of  the  executive  committee 
of  the  National  Electric  Light  Association  a  resolution 
presented  by  the  special  committee  to  which  was  referred 
the  report  of  the  overhead-line  construction  committee  was 
unanimously  carried.  The  resolution  adopted  is  as  follows: 

“Rcsoh'cd,  That  the  executive  committee  commend  the 
able  and  exhaustive  report  of  the  committee  on  overhead¬ 
line' construction  submitted  at  the  last  convention  of  the 
association  to  the  favorable  consideration  of  member  com¬ 
panies.  It  .sets  out  with  great  clearness  and  particularity 
a  high  standard  of  practice,  which,  in  the  opinion  of  this 
committee,  should  be  regarded  as  a  standard  toward  which 
all  companies  should  strive.  Local  conditions  or  special 
considerations  may,  however,  in  particular  cases,  make  the 
adoption  of  the  recommendations  of  the  report  in  whole  or 
in  part  impracticable  or  inadvisable,  and  non-compliance 
therewith  in  such  cases  would  not  necessarily  be  bad 
practice.  Upon  the  whole,  however,  we  consider  the  report 
as  embodying  the  best  standard  of  overhead-line  construc¬ 
tion  which  has  been  suggested,  and  indorse  it  with  the 
nualifications  hereinbefore  set  forth.” 

It  will  be  recalled  that  at  the  time  the  report  was  pre¬ 
sented  at  the  convention  in  New  York  last  May  certain 
features  of  it  were  subjected  to  criticism.  The  American 
Electric  Railway  Engineering  Association  objected  to  the 
section  on  the  joint  use  of  poles  without  further  con¬ 
ference,  and  certain  Class  A  members  found  fault  with  the 
fourth  section  of  the  report,  dealing  with  crossings,  and 
also  questioned  the  advisability  of  adopting  the  recom¬ 
mendations  of  the  committee  without  giving  minute  con¬ 
sideration  to  the  legal  questions  involved.  After  much 
discussion  it  was  agreed  to  thrust  the  responsibility  of 
final  action  on  the  executive  committee,  and  a  motion 
recommending  to  the  executive  committee  the  adoption  of 
the  report  was  carried.  .Subsequently  the  Pennsylvania 
Electric  Association,  at  its  convention  in  Exposition  Park. 
Pa.,  in  September,  feeling  that  it  would  be  unjust  to  com¬ 
mit  the  smaller  electric-light  companies  to  any  standard 
which  might  jeopardize  investments  or  rights,  asked  that 
its  objections  be  given  consideration  in  connection  with  the 
adoi)tion  of  the  national  committee’s  report.  Many  Class  A 
members  in  addition  bad  their  lawyers  report  on  the  legal 
status  of  the  report  in  case  of  lawsuits  involving  questions 
of  standard  construction.  It  would  appear  from  the  word¬ 
ing  of  the  resolution  of  the  executive  committee  that  the 
obiectioii''  raised  were  not  without  weight. 


Resuscitation  from  Electric  Shock. 

Tlirough  the  co-operation  of  the  National  Electric  Light 
.Association,  the  American  Medical  Association  and  the 
.American  Institute  of  Electrical  Engineers  plans  have  been 
perfected  for  a  thorough  study  of  methods  of  resuscitation 
from  electric  shock  and  the  preparation  of  a  set  of  rules 
for  the  practical  application  of  the  best  means  for  resus- 
•citation.  the  rules  to  be  issued  by  the  National  Electric 
Light  Association. 

The  members  of  the  committee  to  carry  on  the  work 
were  appointed  by  the  American  Medical  .Association  at 
the  recpiest  of  the  National  Electric  Light  .Association  and 
represent  these  two  bodies  and  the  American  Institute  of 
Electrical  Engineers.  It  is  probable  that  the  scope  of  the 
investigation  will  be  made  international  in  character  by  the 
appointment  of  an  iriternational  commission  to  report  on 
some  important  «letails  or  of  an  advisory  committee  con¬ 
sisting  of  foreign  authorities  on  the  subject  of  electric 
shock.  Following  is  the  membership  of  the  general  com¬ 
mittee  which  will  have  direct  charge  of  the  work: 

Nnwitiated  by  the  Aniericau  Medical  Association: 


C  hairman,  Dr.  VV.  B.  Cannon,  professor  of  physiology. 
Harvard  University;  Dr.  Yandell  Henderson,  professor  of 
physiology,  Yale  University;  Dr.  S.  J.  Meltzer,  Rockefeller 
Institute,  New  York;  Dr.  George  W.  Crile,  professor  of 
clinical  surgery,  Western  Reserve  University,  Cleveland,  a 
distinguished  authority  on  heart  action ;  Mr.  W.  D. 
Weaver,  editor  Electrical  World,  secretary.  Nominated 
by  National  Electric  Light  Association:  Dr.  Edward  A. 
Spitzka,  professor  of  anatomy,  Jefferson  Medical  College, 
Philadelphia,  who  has  made  a  special  study  of  electrical 
accidents;  Mr.  W.  C.  L.  Eglin,  past-president  National 
Electric  Light  Association,  Philadelphia  Electric  Company. 
Nominated  by  American  Institute  of  FAcctrical  Engineers : 
Prof.  Elihu  Thomson ;  Dr.  A.  E.  Kennelly. 


Service-Annuity  System  Presented  to  Employees  of 
Commonwealth  Edison  Company  at  Christmas. 

Dated  Dec.  23,  1911,  and  sent  out  by  Mr.  Samuel  Insull, 
the  president,  wdth  the  compliments  of  the  season,  the 
board  of  directors  of  the  Commonwealth  Edison  Company 
of  Chicago  made  an  announcement  of  unusual  interest. 
This  announcement  is  to  the  effect  that  at  a  meeting  held 
on  Nov.  21  the  board  of  directors  of  the  company  adopted 
a  plan  for  the  creation  of  a  service-annuity  system,  with  a 
view  of  making  some  provision  for  faithful  employees  who 
have  completed  a  certain  term  of  service.  The  plan  con¬ 
tains  the  following  provisions: 

First — That  any  employee  who  shall  have  reached  the 
age  of  fifty-five  years  and  shall  have  been  in  the  service  of 
the  company  for  thirty  years  or  more  next  preceding  his 
retirement  shall,  upon  his  request,  if  approved  by  the 
service-annuity  committee,  be  retired  from  active  service 
with  a  service  annuity. 

Second — That  any  employee  who  shall  have  reached  the 
age  of  sixty  years  and  shall  have  been  in  the  service  of  the 
company  for  fifteen  years  or  more  next  prece.ding  his  retire¬ 
ment  shall,  upon  his  request  and  at  the  discretion  of  the 
service-annuity  committee,  be  retired  from  active  service 
with  a  service  annuity. 

Third — That  any  employee  who  shall  have  reached  the 
age  of  sixty-five  years  and  who  shall  have  been  in  the 
service  of  the  company  for  fifteen  years  or  more  next  pre¬ 
ceding  the  date  upon  which  he  shall  have  reached  the 
above  age  shall  be  retired  from  active  service  with  a  service 
annuity  unless  the  board  of  directors  shall,  for  special  rea¬ 
son,  continue  any  such  employee  in  active  service  without  a 
service  annuity. 

Subject  to  the  provisions  of  the  plan,  the  amount  of 
the  service  annuity  to  be  paid  each  year  to  an  employee 
retired  under  the  system  shall,  in  general,  be  as  follows: 

Two  per  cent  of  the  average  annual  pay  of  such  em¬ 
ployee  during  the  particular  consecutive  five  years  of  service 
when  his  average  pay  was  the  highest,  multiplied  by  the 
number  of  years  of  his  service,  provided  that  in  no  case 
shall  the  service  annuity  paid  to  any  employee  in  any  year 
be  less  than  $240.  Service  in  the  company,  as  defined  in 
the  plan,  includes  service  in  the  Commonwealth  Edison 
Company  and  in  any  company  which  has  been  wholly 
merged  into  or  acquired  by  the  Commonwealth  Edi.son 
Company  or  any  of  its  predecessor  companies  prior  to 
June  I,  1910. 

The  system  is  to  be  administered  by  a  committee  of  five, 
of  which  the  president  of  the  company  is  ex  officio  a  mem¬ 
ber  and  the  chairman  and  the  secretary  of  the  company 
(Mr.  W.  A.  Eoxj  is  ex  officio  a  member  and  the  secretary. 
The  other  three  members  of  the  committee  for  the  first 
year  have  been  appointed  by  the  board  and  are  Messrs. 
Louis  A.  Ferguson,  W.  L.  Abbott  and  J.  H.  Goehst.  The 
system  will  become  effective  on  Jan.  i,  1912. 

The  service-annuity  system  of  the  Commonwealth  Edison 
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C  ompany  is  based  to  a  large  extent  on  the  report  of  the 
public  policy  committee  of  the  National  Electric  Light 
Association,  and  it  is  one  of  the  most  important  results  of 
the  very  important  work  in  this  direction  which  that  com¬ 
mittee  has  carried  out.  along  with  other  aspects  of  welfare 
work.  One  significant  feature  of  the  new  service-annuity 
system  of  the  Commonwealth  Edison  Company  is  that  the 
company  bears  all  the  expense.  No  deductions  whatever  are 
made  from  the  salaries  or  wages  of  employees  in  order  to 
create  a  fund  to  defray,  or  i)artially  defray,  the  annuities. 
The  company  has  at  the  present  time  about  3200  employees. 


Program  of  Byllesby  Convention. 

The  third  annual  convention  of  H.  M.  Byllesby  &  Com- 
])any  and  affiliated  companies  will  be  held  in  the  Congress 
Hotel,  Chicago,  on  Jan.  2.  3.  4  and  5.  Mr.  T.  K.  Jackson, 
of  Mobile,  is  chairman  of  the  convention,  and  the  executive 
committee  consists  of  Messrs.  H.  M.  Byllesby,  A.  S.  Huey. 
O.  E.  Osthoff,  J.  S.  Cummins,  J.  J.  O’Brien  and  R.  J. 
(iraf.  There  will  be  addresses  by  Mr.  Byllesby.  Mr.  Jack- 
son,  Mr.  George  B.  Caldwell.  Mr.  J.  R.  McKee,  Gen. 
George  H.  Harries.  Mr.  Osthoff,  Mr.  B.  1C  .Sunny,  Mr. 
T.  C.  Martin  and  others,  'rechnical  and  commercial  papers 
on  the  program  are  as  follows:  Steam  Heatin}^.  Mr.  .\.  E. 
Stevens;  High-Pressure  Gas.  Mr.  H.  H.  Jones;  Profitable 
Business  in  Small  Totens.  Mr.  ?L  E.  Morton:  Contaet 
until  the  Publie.  Mr.  \\’.  H.  Hodge:  .leeounting.  Mr.  B.  \\’. 
Lynch;  Staff  Co-operation.  Mr.  \V.  R.  Molinard:  Jurisilie- 
tion  of  State  and  Munieipal  Bodies.  Mr.  Isaac  .Milkewitch: 
Appraisal  Work,  Mr.  Harold  /Mmert ;  Xeie-Business  Meth¬ 
ods,  Mr.  E.  L.  Callahan;  The  Manager  and  the  Xew-Busi- 
ness  Department,  Mr.  A.  F.  Douglass;  Byllesby  Investment 
Club.  Mr.  R.  J.  Graf.  'I'here  will  be  a  reception  at  the 
home  of  Mr.  Byllesby  on  the  evening  of  Jan.  3  and  a 
banquet  at  the  hotel,  with  prominent  men  as  speakers,  on 
the  evenine  of  Jan.  5.  Mr.  F.  H.  Tidnam  is  chairman  of 
the  committee  on  arrangements.  Mr.  R.  M.  Jennings  of  the 
recei)tinn  committee,  and  Mr.  Lincoln  Beerbower  of  the 
entertainment  committee. 


Proposed  General  Traction  Consolidation  in  Chicago. 

Negotiations  having  for  their  purpose  the  ultimate  gen 
eral  consolidation  of  the  elevated  and  surface  railway  com 
panics  in  Chicago  are  proceeding  slowly.  valuation  com¬ 
mission  is  at  work  to  determine  the  valuation  of  the  ])rop 
erties  of  the  elevate<l-railway  companies,  the  valuation  of 
the  surface-railway  companies  having  been  determined  in 
the  traction  settlement  ordinances  of  1907.  The  present 
commission  consists  of  Mr.  John  Ericson,  city  engineer; 
Messrs.  E.  C.  Shankland  and  J.  J.  Reynolds,  members  of  the 
Subway  Commission  of  the  city  of  Chicago;  Mr.  George 
Weston,  the  city  representative  on  the  Board  of  Supervising 
Engineers,  Chicago  Traction,  and  Prof,  George  F.  Swain, 
of  Harvard  University,  who  represents  the  companies. 
Professor  Swain  is  the  engineer  of  the  Massachusetts  Board 
of  Railway  Commissioners  and  is  also  a  member  of  the 
Boston  Transit  Commission.  Tt  is  interesting  to  note  that 
the  valuation  commission  is  instructed  to  consider  the  fol¬ 
lowing  elements  of  cost; 

(i)  The  cost  of  reproducing  the  tangible  physical  prop¬ 
erty  new  at  the  present  time. 

f2)  The  present  depreciated  value  of  the  tangible  physi 
eal  property. 

(3)  The  value  of  the  franchises,  leases,  contracts,  etc. 

(4)  The  loss  of  interest  in  the  past  below  what  would  be 
a  fair  return  on  the  capital  invested. 

(5  )  The  treatment  of  obsolete  or  abandoned  property. 

The  suggestion  that  the  commission  report  on  all  these 


elements  of  cost  came  from  the  companies,  and  the  city 
agreed  to  make  these  valuations,  without,  however,  binding 
itself  to  take  into  consideration  any  other  items  than  the 
actual  physical  value  of  the  present  tangible  physical  prop¬ 
erty.  In  a  communication  dated  Dec.  18  the  representatives 
of  the  companies  made  it  clear  that  on  their  part  this  stipu¬ 
lation  was  understood  and  agreed  to — that  i.s.  that  the  report 
of  the  valuation  commission,  while  going  into  all  the  de¬ 
tails  mentioned,  was  not  to  be  considered  binding  either  on 
the  city  or  the  companies.  This  communication  was  signed 
by  Mr.  Henry  .\.  Blair,  representing  the  Chicago  Railways 
Company:  Mr.  Ira  M.  Cobe,  representing  the  Chicago  City, 
Southern  Street  and  Calumet  &•  South  Chicago  Railway 
companies,  and  Mr.  Samuel  Insull,  representing  the  Chicago 
I''levated  Railways. 

I'he  project  of  combining  all  the  elevated  and  surface 
railway.s  of  Chicago  is  intimately  connected  with  the  build¬ 
ing  of  the  proposed  subway.  \'ery  likely  the  subway  will 
I)e  built  by  the  city  and  leased  to  the  companies  for  opera 
tion,  but  no  conclusion  has  been  reached  on  the  subject. 
While  the  negotiations  are  proceeding  so  far  in  an  amicable 
spirit,  the  interests  involved  are  very  large  and  important, 
and  it  will  be  .some  time  before  a  plan  of  settlement  can  be 
worked  out  in  all  its  details. 


Chicago  Investigation  of  Smoke  Abatement  and  Electri¬ 
fication  of  Railway  Terminals. 

At  the  “municipal  dinner”  given  by  the  Chicago  Asso¬ 
ciation  of  Commerce  on  the  evening  of  Nov.  28  the  first 
official  progress  report  of  the  Chicago  Association  of  Com¬ 
merce  committee  of  investigation  on  smoke  abatement  and 
electrification  of  railway  terminals  was  made  public.  This 
report,  prepared  under  the  supervision  of  the  chief  en¬ 
gineer  for  the  committee,  took  the  form  of  a  sketch  of  the 
origin  and  progress  of  the  investigation  of  the  subjects 
mentioned  in  the  long  title  of  the  committee. 

By  way  of  introduction  to  the  report  a  brief  history  of 
smoke  abatement  in  Chicago  was  given,  leading  up  to  the 
statement  that  in  the  report  of  the  smoke  inspector  of 
Chicago  for  1910  it  was  declared  frankly  that  there  was 
necessity  of  a  radical  change  in  existing  conditions  of 
smoke  abatement,  so  far  as  the  railways  are  concerned; 
in  fact,  the  electrification  of  railway  terminals  within  the 
city  was  recommended  in  explicit  form. 

FOK.MATION  OF  THE  COMMITTEE. 

riie  recent  history  of  the  agitation  for  railway-terminal 
electrification  in  Chicago  is  recounted,  both  as  taken  up  by 
the  city  authorities  and  by  the  Chicago  .-Kssociation  of  Com¬ 
merce.  In  October,  1909.  a  committee  of  experts  appointe<l 
by  the  latter  reported  favorably  on  electrification  as  a 
mechanical  problem,  but  was  less  confident  as  to  the  finan¬ 
cial  feasibility  of  the  proposal.  About  that  time  co-opera¬ 
tion  between  the  city  administration  and  the  .Association 
of  Commerce  w-as  suggested,  with  the  formation  of  a  joint 
committee  of  investigation.  It  was  understoml  that  the 
railways  would  provide  the  funds  for  the  promotion  of  the 
investigation. 

At  a  meeting  of  the  association  held  in  September.  1910. 
the  leading  representatives  of  a  dozen  different  railways 
declared  that  the  electrification  of  the  raihvay  terminals  in 
Chicago  would  involve  an  enormous  expense  which  would 
have  to  be  borne  by  the  commerce  of  the  city  and  that  im¬ 
mediate  electrification  was  premature.  Smoke  abatement, 
it  was  added,  need  not  depend  wholly  upon  electrification. 
At  a  meeting  of  the  Chicago  Association  of  Commerce  held 
on  March  18.  1911.  a  general  committee  of  eighteen  was 
appointed  to  investigate  the  whole  subject.  This  com¬ 
mittee  consisted  of  representatives  of  the  city,  steam-rail¬ 
way  executives  and  other  citizens.  Its  personnel  has  been 
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givc-n  in  this  journal,  but  it  may  be  repeated  that  Mr.  Jesse 
Holdotn  is  chairman  and  Mr.  I'rederick  II.  Rawson  secre¬ 
tary.  It  is  this  committee  under  whose  auspices  the  present 
elaborate  investigation  is  being  conducted. 

E.NGINEERI.NG  .STAFF  AND  SCOPE  OF  INVESTIG.\TION. 

1  he  engineering  staff  organized  to  do  the  work  of  this 
committee  is  as  follows:  Chief  engineer,  Mr.  Horace  G. 
Hurt ;  electrical  engineer,  Mr.  Hugh  Patti.son ;  terminal  en¬ 
gineer,  Mr.  Louis  11.  Lvans ;  mechanical  engineer,  Mr. 
riieodore  H.  Curtis;  consulting  electrical  engineers. 
M  essrs.  Gibbs  &  Hill,  of  Xew  York;  consulting  mechanical 
engineer,  Mr.  George  R.  Henderson,  of  Philadelphia;  as¬ 
sistant  engineer,  Mr.  James  Walker;  editor  for  the  en¬ 
gineers’  staff,  Mr.  Benjamin  C.  Hurt.  Headquarters  are 
maintained  in  the  People’s  Gas  Building,  Chicago. 

The  sco])e  of  the  investigation  includes:  (i)  A  deter¬ 
mination  as  to  the  necessity  of  changing  the  motive  power 
of  steam  railways  to  electric  or  other  power;  (2)  the  me¬ 
chanical  or  technical  feasibility  of  such  a  change;  (3)  the 
financial  practicability  of  such  a  change.  In  the  scope  of 
the  investigation  as  to  the  necessity  of  changing  the  motive 
power  of  steam  roads  to  electric  or  other  power  are  em¬ 
braced  the  following  heads:  (i)  Safety,  (2)  health,  (3) 
comfort  and  convenience.  (4)  questions  of  loss  and  dam¬ 
age.  Under  each  of  these  heads  are  included  the  sub¬ 
divisions  “passengers,”  “employees’’  and  “the  public.”  Each 
of  these  subdivisions  is  in  turn  subdivided. 

WIIAT  HAS  IlEEN  DONE. 

( )ne  feature  of  the  investigation  is  the  obtaining  of  in¬ 
formation  on  yard  locomotives,  freight  trains,  freight 
transfer  trains,  pas.senger  transfer  trains  and  passenger 
trains  operating  within  the  city  and  in  and  out  of  the  city. 
Much  of  the  attention  of  the  engineering  staff  so  far  has 
been  devoted  to  the  smoke-abatement  portion  of  the  prob¬ 
lem.  A  great  deal  of  information  has  been  collected  on 
the  subject.  A  definite  conclusion  has  been  reached  in 
relation  to  the  use  of  coke  as  locomotive  fuel,  and  it  has 
been  decided  to  eliminate  coke  entirely  from  further  con¬ 
sideration. 

Such  subjects  as  brick  arches  and  stack  blowers  in  loco¬ 
motives,  as  well  as  down-draft  furnaces,  steam  jets  and 
under-feed  stokers,  have  received  much  attention.  Various 
printed  documents  have  been  issued  by  the  committee  and 
a  memorandum  of  maps  has  been  prejiared  for  the  study 
of  the  territory  or  territories  covered  by  the  investigation. 
X’arious  advisory  committees  to  the  general  committee  have 
been  formed. 

GENERAL  STATE.MENT. 

In  concluding  its  progress  report  the  C  hicago  Association 
of  Commerce  committee  of  investigation  on  smoke  abate¬ 
ment  and  electrification  of  railway  terminals  says  that  the 
investigation  so  far  (the  report  is  dated  Xov.  24.  iqii)  has 
been  chiefiy  occupied  with  the  subject  of  locomotive-smoke 
abatement.  It  is  expected  that  in  the  course  of  the  next  few 
months  tangible  developments  will  appear  in  the  handling 
of  the  matter  of  electrification.  The  concluding  sentences 
of  the  report  arc  as  follows; 

“In  proj)ortion  as  it  has  progressed  the  problems  pre¬ 
senting  themselves  for  solution  have  rather  increased  than 
diminished  in  number,  and  it  is  sufficiently  clear,  even  at 
the  present  stage,  that  for  the  accomplishment  of  definite 
and  valuable  results  much  labor  and  considerable  time  will 
be  required.  The  task  imposed  upon  the  committee  proves 
to  be  one  that  is  rather  special,  even  unique,  in  scope  and 
character,  and  while  much  may  be  learned  from  what  has 
already  been  accomplishcil  in  various  lines,  yet  much  will 
have  to  be  done  de  ttoro  or  for  the  first  time.  It  is  con¬ 
fidently  hoped,  and  even  believed,  that  if  that  which  has  to 
be  done  is  well  done  the  results  will  be  of  interest  and 
value  not  only  for  the  present  time  and  place,  but  for  other 
times  and  places  as  well.” 


Increased  New  York  City  Street  Lighting. 


Work  is  nearing  completion  on  the  installation  by  the 
Department  of  Water  Supply,  Gas  and  Electricity  of  New 
York  City  of  new  and  additional  street  lamps  in  extensive 
districts,  which  has  been  made  possible  by  the  .saving  early 
this  year  of  $70,000  by  Commissioner  Henry  S.  Thompson 
in  obtaining  from  the  New  York  Edison  Company  a  reduc¬ 
tion  in  the  price  per  kilowatt-hour  for  electric  lighting  in 
public  buildings.  When  the  work  is  all  completed  the 
principal  sections  to  be  lighted  by  means  of  this  .saving 
will  have  their  illumination  doubled,  and  on  some  avenues 
the  mantle  type  of  gas  lamps  will  be  replaced  by  electric 
lamps.  A  great  many  additional  arc  lamps  are  also  being 
installed  throughout  the  city,  which  are  being  paid  for  by 
money  that  has  also  been  saved  by  the  department,  this  time 
through  the  reduction  in  the  price  to  the  city  of  arc  lamps 
which  went  into  effect  in  the  latter  part  of  the  first  year 
of  Commissioner  Thompson’s  administration.  An  arrange¬ 
ment  was  obtained  by  which  when  a  certain  number  of  arc 
lamps  were  installed  the  price  should  be  reduced  from  the 
old  figure  of  $100  to  $95.  This  gave  a  saving  which,  when 
the  work  is  completed,  will  enable  the  installation  of  550 
new  arc  lamps.  This  arrangement  is  so  drawn  that  this 
proportionate  reduction  will  continue  year  by  year,  the  next 
reduction  being  from  $95  to  $90  per  lamp,  and  will  enable 
the  installation  of  many  more  arc  lamps. 


Illuminating  Engineers  Undertake  a  Civic  Service  in 
Chicago. 

At  a  joint  meeting  of  the  Chicago  Section  of  the  Illumi¬ 
nating  Engineering  Society  and  the  Car  Lighting  Club  of 
Chicago  held  on  Dec.  20  the  subject  of  the  hanging  of  the 
powerful  lo-amp  flaming-arc  lamps  for  street  lighting  now 
on  test  in  the  Loop  district  of  Chicago  was  brought  up.  It 
was  held  that  the  lamps  as  temporarily  installed  (many  on 
elevated-railway  structures)  are  too  low,  not  only  dazzling 
the  eyes  of  the  people  on  the  streets,  but  not  attaining  their 
maximum  efficiency  as  light-giving  sources.  It  was  thought 
that  the  men  who  have  made  a  technical  study  of  illumi¬ 
nation  might  do  a  practical  service  to  their  fellow  citizens 
by  giving  their  advice  on  this  subject  to  the  city  authorities. 
Two  committees  were  appointed  to  make  an  investigation  of 
the  subject  jointly  and  to  report  their  conclusions  to  their 
respective  organizations.  These  committees  are;  For  the 
Chicago  Section  of  the  Illuminating  Engineering  Society, 
Messrs.  James  R.  Cravath,  T.  H.  Aldrich  and  Prof.  William 
E.  Barrows;  for  the  Car  Lighting  Club,  Messrs'.  C.  R.  Gil¬ 
man,  Edward  Wray  and  George  W.  Cravens.  Mr.  Cravath 
is  chairman  of  the  joint  committee.  The  joint  committee 
was  also  requested  to  confer  with  the  officers  of  the  ele¬ 
vated-railway  companies  of  Chicago  to  see  if  measures  can¬ 
not  be  taken  to  improve  the  lighting  of  the  cars  on  the  ele¬ 
vated-railway  lines. 


Present  Status  of  the  Patent  Monopoly. 


In  a  recently  issued  circular  George  H.  Benjamin,  Esq., 
of  New  York  City,  discusses  the  bearing  of  recent  court  de¬ 
cisions  on  the  scope  of  the  patent  monopoly.  The  general 
impression,  he  says,  seems  to  prevail  that  the  terms  of  the 
Sherman  act  and  the  construction  of  such  act  by  the 
Supreme  Court  in  the  Standard  Oil  and  tobacco  cases  are 
directly  opposed  to  the  terms  of  such  sections  of  the  United 
States  statutes  as  grant  protection  to  inventors  for  their 
inventions  for  a  specific  term,  and  he  pronounces  this  im¬ 
pression  to  be  incorrect.  In  no  one  of  the  petitions  filed  by 
the  .Attorney  General  is  there,  he  says,  any  allegation  that 
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the  exercise  of  a  monopoly  specified  in  a  patent  or  patents 
is  in  violation  of  the  terms  of  the  Sherman  act,  and  the 
only  attempts  on  the  part  of  the  government  to  restrict  the 
right  of  inventors  are  as  follows: 

First — In  the  consent  decree  entered  into  in  the  case  of 
the  electric  lamp  trust.  In  this  case  the  government  con¬ 
tended  that  after  a  manufacturer  working  under  a  patent 
had  sold  the  article  manufactured  his  right  to  exercise  any 
further  control  over  it  (either  as  regards  its  use  or  price 
for  which  it  might  be  sold)  ceased,  and  the  General  Elec¬ 
tric  Company  accepted  this  contention  notwithstanding  the 
fact  that  the  United  States  circuit  courts  had  held  to  the 
contrary. 

Second — In  the  language  used  in  the  showing,  prelimini¬ 
nary  to  indictment,  in  the  case  of  the  United  States  versus 
Sidney  W.  Winslow  and  others  (so-called  shoe-machinery 
trust).  In  this  case  the  government  takes  the  position  that 
consolidation  of  patents  all  relating  to  a  single  industry  is 
unlawful  where  such  consolidation  acts  to  produce  a  re¬ 
straint  which  would  not  be  possible  were  such  patents  in 
the  hands  of  individual  owners — the  statement  of  the  gov¬ 
ernment  being  that  by  reason  of  the  consolidation  of  shoe- 
machinery  patents  the  monopolies  and  rights  created  under 
such  patents  are  extended  and  expanded  unreasonably  at 
the  expense  of  shoe  manufacturers,  and  that  the  combina¬ 
tion  is  used  oppressively  as  a  means  of  building  up 
monopolies  over  and  above  the  power  and  control  war¬ 
ranted  and  permitted  by  the  letters  patent,  and  to  use  the 
power  and  control  when  so  built  up  for  grasping  and 
drawing  to  the  combination  the  rights  which  might  have 
been  carried  on  by  others  for  controlling  and  enhancing  the 
prices  of  such  shoe  machinery  and  discouraging  and  pre¬ 
venting  others  from  inventing  or  manufacturing  other 
devices  and  machines  for  doing  the  work  done  by  the 
machines,  etc. 

From  the  above,  Mr.  Benjamin  says,  it  will  be  seen  that 
the  attack  by  the  government  is  not  against  monopolies 
created  by  patents,  but  against  agreements,  combinations 
and  the  like  based  upon  the  patents  and  intended  to  exer¬ 
cise  a  control  in  an  industry  beyond  that  conveyed  by  the 
patent  grants.  In  short,  the  government  takes  the  position 
that  an  inventor  may  exercise  an  absolute  monopoly  in  the 
thing  covered  by  his  patent  grant,  but  that  neither  he  nor 
any  combination  of  individuals  or  interests  may  use  such 
l)atent  grant  as  a  basis  for  exercising  a  monopoly  or  control 
in  an  industry  which  is  beyond  and  external  to  the  monop¬ 
oly  of  the  patent  grant.  To  keep  within  the  Sherman  law, 
therefore,  manufacturers  should,  Mr.  Benjamin  states,  re¬ 
member  :  ( I )  That  they  can  make  no  agreement  with  pur¬ 
chasers,  agents  or  distributors  by  reason  of  which  the  use  of 
the  re-selling  price  of  the  articles  is  fixed  and  determined ; 
(2)  that  no  agreement  may  be  made  between  individual 
owners  of  separate  patents,  or  business  conducted  by  the 
single  owner  (be  it  individual  or  corporation)  of  a  group 
of  patents  in  an  industry,  where  the  purpose  of  the  agree¬ 
ment  or  the  nature  of  carrying  on  of  the  business  is  such  as 
to  obtain  an  extension  of  the  monopoly  created  by  the 
patents,  or,  in  other  words,  effect  a  control  or  partial  con¬ 
trol  of  an  industry  and  thus  unreasonably  restrain  and 
hamper  the  trade  of  others. 

Mr.  Benjamin  also  calls  the  attention  of  manufacturers 
to  the  fact  that,  as  it  is  evident  that  it  is  the  intention  of 
the  government  to  cut  off  all  exterior  aids  to  business  in 
the  form  of  agreements,  such  protection  as  may  be  had 
through  the  means  of  patents  and  trade-marks  should  not 
be  neglected.  The  principal  manufacturing  companies  of 
the  country  have,  he  says,  recognized  this  fact  and  are 
now  applying  for  patents,  not  only  for  the  articles  manu¬ 
factured  by  them,  but  for  the  processes  and  the  machinery 
employed  in  producing  the  articles. 

The  circular  also  discusses  the  present  Patent  Office  status. 
It  is  stated  that  inventors  have  much  to  complain  of  in  the 
condition  of  affairs  in  the  Patent  Office  and  the  general 


tendency  of  the  United  States  courts  as  regards  patents. 
"In  the  last  Official  Gazette,  published  Oct.  24,  1911,  it  is 
authoritatively  stated  that  there  are  some  20,403  applica¬ 
tions  awaiting  action ;  that  is,  applications  which  have  not 
even  been  considered  by  the  Patent  Office.  This  number 
does  not  really  represent  all  the  applications  pending  in 
the  Patent  Office,  as  a  large  number  of  applications  are  in¬ 
volved  in  interferences  or  in  other  proceedings  by  reason 
of  which  their  consideration  is  delayed.  It  is  probably 
within  the  facts  to  state  that  fully  35,000  applications  are 
awaiting  action.  This  condition  of  affairs  is  certainly  out¬ 
rageous,  as  the  American  inventor  pays  the  entire  cost  of 
operation  of  the  Patent  Office  and  yearly  turns  a  surplus 
into  the  Treasury.  The  reasons  for  the  delays  are  (i)  an 
inadequate,  underpaid  force,  and  (2)  the  indisposition  of 
the  present  officials  of  the  Patent  Office  to  exercise  that 
liberality  in  the  treatment  of  inventors  which  is  recognized 
both  in  the  constitutional  provision  and  in  subsequent 
statute  laws  relating  to  patents  as  warranted  and  proper. 

"The  trouble  in  the  courts  seems  to  be  largely  due,  as  re¬ 
cently  stated  by  an  eminent  judge,  to  the  fact  that  the 
judges  are  called  upon  to  decide  questions  about  which 
they  have  no  technical  information  and  their  unwillingness 
to  accept  the  statements  of  petty  and  prejudiced  so-called 
experts.  The  judges  naturally  desire  to  understand  an  in¬ 
vention  or  a  question  of  infringement  before  rendering  a 
decision,  and  they  very  frequently  find  it  quite  impossible 
to  do  .so.  As  a  result,  the  decisions  depend  largely  upon 
the  personal  prejudices  of  the  judge  before  whom  the  case 
is  Jried.  If  he  is  favorable  to  patents,  he  will  sustain  a 
patent  or  find  an  infringement;  if,  on  the  contrary,  he  is 
opposed  to  patents,  he  will  not  sustain  the  patent,  will  find 
no  invention  and  in  very  many  cases  no  infringement. 

"There  can  be  no  doubt  that  before  long  the  situation  in 
the  Patent  Office  and  the  courts  must  be  radically  changed. 
The  proceedings  in  the  Patent  Office  should  be  very  ma¬ 
terially  simplified,  and  the  judges  who  hear  patent  cases 
should  be  given  the  advantage  of  technical  counsel  to  be 
selected  by  themselves  upon  whose  advice  they  can  rely.” 

The  statement  as  to  the  present  condition  of  business  in 
the  Patent  Office  is  at  variance  with  a  statement  on  the 
same  subject  by  the  Commissioner  of  Patents  in  his  annual 
report,  recently  issued  under  date  of  Oct.  20.  from  which 
the  following  extract  is  made: 

"The  work  of  this  bureau  is  at  present  in  a  very  satis¬ 
factory  condition  and  practically  up  to  date  in  all  its 
branches.  Of  course  the  work  naturally  falls  into  arrears 
during  the  period  of  the  year  from  July  l  to  Oct.  i.  which 
is  the  time  when  the  force  is  taking  its  annual  leaves  of 
absence;  but  it  is  always  brought  up  to  date  by  Dec.  31 
each  year,  and  continues  so  until  the  next  vacation  period 
comes  around. 

"Congress  has  been  fairly  liberal  in  its  appropriations 
for  the  Patent  Office  by  increasing  its  force  and  salaries 
and  providing  new  positions,  and  I  have  thus  been  able 
to  bring  about,  during  my  incumbency  of  the  office  of  com¬ 
missioner,  many  needed  reforms.  I  think  I  may  safely  say 
that  the  bureau  is  in  better  condition  than  ever  before  as 
regards  the  transaction  of  business  and  the  salaries  paid 
employees.” 

The  report  refers  to  the  accumulation  of  applications  as 
follows,  in  connection  with  a  recommendation  of  legisla¬ 
tion  to  require  that  an  application  for  a  patent  shall  be 
prosecuted  within  six  months  after  any  action  by  the 
Patent  Office: 

"The  present  period  within  which  the  applicant  is 
allowed  to  amend  is  one  year,  and  under  the  existing  prac¬ 
tice  there  have  been  many  instances  of  cases  being  amended 
just  within  the  one-year  limit,  in  order  to  keep  them  alive, 
they  thus  serving  as  dragnets  in  many  cases  to  catch  in¬ 
ventions  along  similar  lines  which  may  be  subsequently 
applied  for,  thereby  involving  inventors  in  expensive  in¬ 
terference  proceedings.  It  has  been  the  effort  of  the  office 
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to  get  the  old  cases  out  of  the  othce  whenever  possible  con¬ 
sistently  with  good  work.  The  office  has  been  severely 
criticised  recently,  especially  in  the  last  year  or  two,  for 
allowing  applications,  particularly  those  owuied  by  corpora¬ 
tions,  to  rest  in  the  office  for  such  long  periods  as  really  to 
have  the  effect  of  extending  the  patent  period  in  case  such 
applications  are  later  passed  to  issue.  Instructions  have 
been  repeatedly  given  to  the  examining  corps  to  get  rid,  as 
far  as  possible,  of  all  such  cases  as  are  delayed  apparently 
by  the  applicant  or  his  attorney.  Had  this  bill  passed  it 
would  have  almost  entirely  overcome  that  criticism.” 


Extension  of  an  English  Patent. 


By  an  English  Legal  Contributor. 

The  American  inventor  who  has  obtained  protection  in 
England  must  needs  take  care  that  his  monopoly  does  not 
expire  before  he  has  time  to  reap  the  fruits  of  it.  Xo 
doubt  an  additional  stimulus  to  manufacture  in  Great 
Britain  was  given  by  the  “compulsory  working”  act  which 
was  passed  a  few  years  ago ;  but,  nevertheless,  for  some  in¬ 
ventions  the  period  of  fourteen  years  is  sometimes  too 
brief. 

.•\  thousand  causes  may  operate  to  prevent  a  patentee 
bringing  his  wares  to  market  at  once.  It  may  be  an  inven¬ 
tion  which  involves  the  construction  of  a  large  machine 
which  will  only  be  used  in  one  or  two  cities  in  a  state. 
.Again  he  may  be  hampered  by  the  laws  of  his  own  or  of 
foreign  governments. 

For  instance,  suppose  a  patent  facilitated  the  use  of  the 
telegraph.  Such  a  patent  could  not  be  worked  in  England 
at  all  unless  the  Postmaster-General — who  has  a  monopoly 
in  telegraphic  matters — could  be  persuaded  to  take  it  on 
and  he  would  be  able  to  ask  his  own  price.  The  same  now 
applies  to  telephones  in  h'ngland,  because  the  Postmaster- 
General  is  about  to  accpiire  the  entire  business  of  the  Na¬ 
tional  Telephone  Company. 

In  these  circumstances  it  is  of  interest  to  inquire  when, 
if  ever,  and  in  what  circumstances,  an  English  patentee  can 
obtain  a  |)rolongation  of  his  patent  beyond  fourteen  years, 
rile  material  section  of  the  relevant  English  statute  pro¬ 
vides  that  a  patentee  may,  after  advertising  in  manner  pro¬ 
vided  by  rules  of  tlie  Supreme  C'ourt  his  intention  to  do 
so,  present  a  petition  to  the  court  praying  that  his  patent 
be  extended  for  a  further  term,  but  such  petition  must  be 
presented  at  least  six  months  before  the  expiration  of  the 
patent.  .Any  person  may  give  notice  to  the  court  of  ob¬ 
jection  to  the  extension. 

On  the  hearing  of  any  petition  under  this  sectitm.  the 
patentee  and  any  person  who  has  given  such  notice  of  ob¬ 
jection  shall  be  made  parties  to  the  proceeding,  and  the 
comptroller  shall  be  entitled  to  appear  and  be  heard,  and 
shall  appear  if  so  directed  by  the  court.  The  court,  in 
considering  its  decision,  shall  have  regard  to  the  nature 
and  merits  of  the  invention  in  relation  to  the  public,  to  the 
profits  made  by  the  patentee  as  such,  and  to  all  the  circum¬ 
stances  of  the  case. 

If  it  appears  to  the  court  that  the  patentee  has  been  in¬ 
adequately  remunerated  by  his  patent,  the  court  may,  by 
order,  extend  the  term  of  the  patent  for  a  further  term 
not  exceeding  seven,  or  in  exceptional  cases  fourteen, 
years,  or  may  order  the  grant  of  a  new  patent  for  such 
terms  as  may  he  specified  in  the  order  and  containing  any 
restriction,  conditions,  and  provisions  the  court  may  think 
fit  to  impose. 

This  provision  partly  re-enacts  an  older  law  and  partly 
introduces  new  matter.  The  principles  on  which  the  court 
will  act  have  been  summarized  by  Mr.  Roberts  in  his  work 
on  huiglish  patents  as  follows: 

1.  The  nature  and  merits  of  the  invention  in  relation 
to  the  public  must  be  of  an  exceptional  nature.  “Merit” 


does  not  refer  to  the  moral  claim  of  the  inventor  to  be 
rewarded  for  personal  trouble,  but  to  the  value  of  the  in¬ 
vention  he  has  given  to  the  public.  This  must  be  much 
more  than  what  is  required  to  support  the  validity  of  a 
patent.  But  the  conduct  and  position  of  the  inventor  or 
applicant  is  also  a  matter  for  consideration.  For  instance, 
extension  was  refused  where  the  British  patent  was  held 
merely  to  protect  the  market  and  the  patented  articles  were 
made  and  imported  from  abroad.  In  another  case  where 
the  patentee  had  kept  secret  the  exact  proportions  neces¬ 
sary  for  carrying  out  his  invention,  and  as  the  Privy  Coun¬ 
cil  were  of  opinion  that  these  were  the  essence  of  the  in¬ 
vention,  they  refused  a  prolongation  on  these  grounds. 

2.  In  order  to  ascertain  the  profits  made  by  the  patentee 
as  such,  proper  accounts  must  be  kept.  They  must  be  so 
kept  and  exhibited  to  the  court  that  it  may  be  apparent 
what  profit,  if  any,  has  been  made  from  the  patent  as  dis¬ 
tinguished  from  mere  profits  of  manufacture.  Where 
profits  of  manufacture  are  attributable  to  the  existence  of 
the  patent  they  must  be  disclosed  and  will  be  considered. 

3.  Where  the  applicant  for  an  extension  is  an  assignee 
of  the  original  inventor  he  must  show  that  he  has  done 
something  to  merit  the  grant,  as.  for  instance,  by  incurring 
large  expenditure  in  bringing  the  invention  into  public 
notice,  or  otherwise  assisting  the  inventor.  He  must  also 
show  that  the  inventor  has  been  adequately  remunerated, 
and  will  derive  further  remuneration  by  the  proposed  ex¬ 
tension. 

4.  In  considering  the  question  of  remuneration  of  the 
patentee,  the  profits  arising  from  foreign  patents  or  from 
articles  made  for  sale  abroad  will  be  included.  The  books 
must  be  kept  and  accounts  exhibited  so  as  to  include  them. 

5.  The  utmost  good  faith  must  he  shown,  and  the  his¬ 
tory  of  the  patent  fully  disclosed.  Delays  in  working  must 
be  explained.  The  existence  of  licenses,  the  facts  con¬ 
nected  w'ith  the  formation  of  companies  when  applicants, 
the  value  of  their  shares  as  shown  by  dealings  in  them 
and  like  matters  should  be  fully  stated. 

6.  The  validity  of  the  patent  is  not  considered,  although 
the  question  of  novelty  may  be  gone  into  in  onler  to  deter¬ 
mine  the  merit  of  the  invention. 

A  comparatively  recent  case  in  the  English  courts  has 
drawn  from  the  judge  who  generally  tries  this  class  of  case 
a  further  expression  of  opinion.  He  said:  (a)  The  court 
must  consider  the  nature  and  importance  of  the  disclosure 
made  in  the  specification  to  the  pub’ic,  and  for  that  purpose 
questions  of  novelty  and  subject  matter  are  material;  and 
it  is  the  duty  of  the  petitioner  for  an  extension  of  term  to 
bring  to  the  notice  of  the  court  all  that  may  in  any  way 
affect  the  judgment  of  the  court  in  those  matters.  But  if 
after  hearing  the  evidence  of  the  petitioner’s  witnesses, 
there  is  in  the  opinion  of  the  court  a  prima  fade  case  for 
upholding  the  validity  of  the  patent  in  respect  of  novelty 
and  subject  matter,  the  court  need  not,  as  a  general  rule, 
investigate  the  matter  further,  it  being  always  open  to  an 
objector  to  challenge  the  validity  of  the  patent  in  proceed¬ 
ings  more  appropriate  for  that  purpose. 

(bl  For  the  purpose  of  considering  whether  a  patentee 
has  been  adequately  remunerated,  profits  on  his  corre¬ 
sponding  foreign  patents  as  well  as  on  his  English  patents 
must  be  taken  into  account,  and  some  allowance  ought  also 
to  be  made  for  profits  which  will  in  all  probability  be  re¬ 
ceived  in  res])ect  of  both  before  their  expiration. 

(c)  It  is  incumbent  on  a  patentee  who  petitions  for  an 
extension  of  his  patent  to  prove  that  he  has  done  all  that 
a  patentee  could  do  to  launch  his  invention  on  the  British 
market.  He  ought  also  to  state  all  facts  which  are  within 
his  knowledge  and  which  it  is  obviously  material  that  the 
court  should  know. 

(d)  When  the  comptroller  of  the  Patent  Office  opposes 
the  extension  of  a  patent  on  the  ground  that  the  traders 
of  this  country  will,  if  the  patent  is  prolonged,  be  put  at  a 
disadvantage  compared  with  the  traders  of  some  other 
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country,  proper  statistics  or  other  information  ought  to 
be  supplied  to  the  court  as  to  the  nature  and  extent  of  the 
competition  which  is  feared. 

It  will  be  seen  from  this  that  to  obtain  an  extension,  an 
American  patentee  must  be  prepared  to  show  that  he  has 
taken  active  steps  in  England  to  do  what  he  can  to  further 
his  invention. 

In  conclusion,  it  may  be  said  that  an  e.xtension  is  a  privi¬ 
lege  not  easily  obtained  or  lightly  granted  by  the  court. 
All  the  circumstances  of  the  case  have  to  be  considered; 
and  the  fact  that  the  patentee  has  already  made  a  large 
profit  out  of  the  invention  in  the  States  would  militate 
against  his  chances. 


The  Drawn-Wire  Tungsten  Lamp. 


A  joint  meeting  of  the  Chicago  Section  of  the  Illumi¬ 
nating  Engineering  Society  and  of  the  Car  Lighting  Club 
of  the  same  city  was  held  on  the  evening  of  Dec.  20.  Mr. 
C.  \V.  Bender,  commercial  engineer  of  the  .\ational  l^lec- 
tric  Lamp  Association,  addressed  the  meeting  on  “'rhc 
Drawn-Wire  Mazda  Lamp.’"  The  discussion,  however, 
which  was  of  a  rather  desultory  character,  took  a  wider 
range  than  the  title  of  the  address  would  indicate. 

Mr.  Bender  described  the  process  of  drawing  tungsten 
wire  from  ingots  through  diamond  dies.  Drawn-wire 
tungsten  filaments  have  been  found  to  he  stronger  at  the 
end  of  the  life  of  the  lamp  than  pressed  filaments  of  the 
same  metal  after  a  few  hours'  burning.  The  drawn-wire 
filament  may  he  usbd  in  any  position  in  which  carbon  or 
tantalum  lami)s  are  used,  and  is  well  adapted  for  lighting 
street  cars.  .\  recent  test  in  street-car  operation  showed 
an  average  life  of  a  large  number  of  40-watt  drawn-wire 
lamps  of  1452  hours.  The  drawn-wire  iam])s  are  almost 
exclusively  used  now  in  all  of  the  new  installations  for 
automobile  and  car  lighting.  The  filaments  are  mounted 
on  a  central  spider  in  much  the  same  manner  as  the  tan¬ 
talum  filament  is  mounted.  As  the  result  of  a  number  of 
te.sts  it  seems  to  be  established  that  with  energy  at  10  cents 
a  kw-hour  the  best  consumption  of  the  drawn-wire  lamp 
varies  from  1.03  watts  to  1.22  watts  per  candle. 

One  objection  to  the  drawn-wire  lamp  is  its  compara¬ 
tively  early  blacking  compared  wdth  the  pressed-filament 
lamp,  hut  even  with  this  drawback  the  lamp  still  exhibits 
a  life  of  1000  or  more  hours  up  to  80  per  cent  of  the  initial 
mean  horizontal  candle-power.  Further,  as  this  blacking 
effect  increases  the  tip  lighting  by  some  reflection  from  the 
inside  of  the  blackened  zone,  the  figure  for  1000  hours' 
burning  is  85  i)er  cent  for  mean  spherical  candle-power. 
It  might  he  well,  said  Mr.  Bender,  if  the  lamp  were  rated 
in  mean  spherical  candle-power. 

In  discussion  Mr.  T.  II.  Aldrich  asked  why  in  .\merican 
drawn-wire  lamps  the  filaments  are  not  put  near  the  cen¬ 
tral  support,  as  in  foreign  lamps.  Mr.  Bemler  answered 
that  all  lamp  design  is  a  compromise.  If  a  spider  of 
smaller  diameter  is  used  there  is  a  greater  opportunity  for 
the  filaments  to  short-circuit.  Furthermore,  this  con¬ 
tracted  spider  re.sults  in  greater  heating  of  the  central  glass 
stem  and  so  causes  blacking  from  that  source.  In  answer 
to  other  questions  Mr.  Bender  said  that  he  believed  220- 
volt  drawn-wire  lamps  are  entirely  satisfactory.  He  added 
that  one  of  the  advantages  of  the  drawn-wire  lamp  over 
the  pressed-filament  lamp  is  its  greater  uniformity,  which 
makes  both  for  better  efficiency  and  better  candle-power 
maintenance.  .Another  interesting  statement  made  by  the 
speaker  of  the  evening  was  that  the  lamp  manufacturers 
are  now  able  to  offer  15-watt  drawn-wire  tungsten  lamps 
for  iio-volt  circuits. 

In  relation  to  car  lighting  Mr.  C.  R.  Gilman  asked  about 
the  relative  advantages  of  30-volt  and  60-volt  drawn-wire 
lamps.  Mr.  Bender  answered  that  as  far  as  the  lamps  were 


concerned  there  was  little  to  choose  between  them,  but 
probably  for  head-end  train-lighting  systems  the  6o-volt 
layout  is  more  practical.  Either  one,  however,  is  to  be 
preferred  to  the  iio-volt  system  for  train  lighting.  A 
number  of  the  railroad  men  present  complained  of  the 
theft  of  lamps  from  cars.  One  advantage  of  a  6o-volt  or 
30-volt  lamp  is  that  it  cannot  be  used  on  the  ordinary 
iio-volt  circuits,  and  so  the  car-lamp  thief  is  not  apt  to  re¬ 
peat  his  larcenous  enterprise  a  second  time.  Mr.  Gilman 
favors  the  6o-volt  system  for  head-end  lighting,  but  said 
that  the  30-volt  car-lighting  system  is  probably  the  best 
where  axle  lighting  is  employed.  Later  on  Mr.  .A.  J.  har- 
relly,  who  presided  at  the  meeting,  made  the  interesting 
announcement  that  the  Harriman  lines,  the  Chicago  & 
Northwestern  and  the  Northern  Pacific  railroads  are  all 
going  to  adopt  the  60-volt  train-lighting  .system  as  standard. 

One  gentleman  asked  Mr.  Bender  what  advantages,  if 
any,  were  possessed  by  the  drawn-wire  lamp  over  the 
modern  types  of  pressed-filament  tungsten  lamps  in  installa¬ 
tions  where  there  is  no  vibration,  as  in  residence  lighting. 
.Mr.  Bender  said  that  in  this  case  the  newer  type  of  lamp 
possesses  hardly  any  advantages  over  the  more  familiar 
pressed-filament  tungsten  lamp,  provided  the  pressed  fila¬ 
ment  is  properly  mounted. 

There  was  some  discussion  on  the  advantages  of  lock 
sockets  to  prevent  the  theft  of  lamps,  but  .several  of  the 
gentlemen  present  seemed  to  think  that  the  cost  of  the 
sockets  would  be  greater  than  the  loss  of  the  lamjjs.  Mr. 
I.  R.  Cravath  asked  when  illuminating  engineers  and  users 
of  lamps  might  expect  the  distance  between  the  center  of 
the  dra\vn-w'ire  filament  and  the  base  of  the  lamp  would  be 
standardized  for  the  various  sizes.  Mr.  Bender  contended 
that  this  standardization  had  been  reached  already  by  the 
lamp  manufacturers,  but  Mr.  Cravath  remarked  that  while 
the  drawings  of  the  lamps  showed  standard  dimensions  in 
this  respect,  the  lamps  themselves  did  not. 


Electric  Propulsion  of  Ships. 


.At  a  joint  meeting  of  the  Boston  Society  of  Civil  En¬ 
gineers  and  the  Boston  sections  of  the  .American  Institute 
of  Electrical  Engineers  and  the  .American  Society  of  Mech¬ 
anical  Engineers  held  on  Dec.  20  Mr.  W.  L.  R.  Emmet,  of 
llie  Cicneral  Electric  Company,  Schenectady,  N.  V..  de¬ 
livered  an  illustrated  lecture  upon  the  electric  propulsion  of 
sliips.  riie  speaker  reiterated  his  well  known  views  upon 
the  subject  and  emphasized  the  importance  of  securing  trial 
installations  in  large  ships,  which  offer  the  most  attractive 
savings  under  operation  by  electric  motors.  The  general 
.advantages  of  the  motor  drive  for  high-powered  propellers 
were  reviewed,  including  a  substantial  reduction  in  the 
strains  upon  shafts,  certainty  of  decreased  fuel  consump¬ 
tion  through  increase  in  prime-mover  efficiency,  extension 
of  cruising  radius  and  diminution  in  the  weight  of  boilers, 
machinery  and  fuel  to  be  carried. 

Mr.  Emmet  contended  that  the  engineering  problem  of 
ship  propulsion  by  electric  motors  supplied  with  energy 
from  turbo-generators  is  beset  by  no  serious  difficulties. 
The  con.servatism  of  large  ship-builders  and  governmental 
officers  appears  to  be  the  chief  obstacle  to  the  early  appli- 
c.ation  of  a  representative  electrical  installation  on  the  large 
scale  necessary  for  a  striking  demonstration  of  economy. 
It  appears  certain  that  when  such  an  installation  is  made  it 
will  he  done  at  a  great  decrease  in  initial  cost  as  well  as  ac¬ 
companied  by  radical  reductions  in  (jperating  expense. 
After  several  years  of  sustained  effort  permissit.n  has  been 
secured  from  the  Ignited  States  goverument  to  e  piip  the 
2c.ooo-ton  collier  Jupiter  with  electrical  propulsion  machi- 
nerv,  and.  although  delays  are  heiqg  ex])erienced  on  account 
of  the  scarcity  of  suitable  labor,  the  construction  of  the  ship 
is  now  under  wav  at  the  Mare  Island  Navv  Yard.  The 
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Jupiter  will  he  equipped  with  7000  lip  in  induction-motor 
propeller  drives,  the  speed  of  the  vessel  being  14  knots. 
The  equipment  wdll  weigh  only  145  tons  and  will  he  located 
practically  on  the  ship’s  hottom.  It  is  expected  that  power 
will  he  delivered  at  the  shaft  with  a  steam  consumption  of 
12  11).  per  hj)-hour.  It  will  he  impossible  for  the  turbo¬ 
generator  to  deliver  much  more  current  upon  short-circuit 
than  the  full-load  current  of  the  propeller  motors.  The 
apparatus  is  simple  in  the  extreme.  The  turbine  speed  will 
he  about  2000  r.p.m.,  which  is  high  enough  to  enable  the 
full  economy  of  the  turbine  to  he  realized. 

Taking  up  the  ])roblem  of  direct  propeller  driving  of  tur¬ 
bines,  Mr.  Emmet  said  that  this  involves  speeds  below  the 
most  efticient  range  of  the  prime  movers,  resulting  in  a 
great  increase  in  size  and  cost,  as  well  as  a  larger  fuel  con- 
sumj)tion.  The  mechanical  difficulties  of  driving  propellers 
of  large  ships  through  gearing  are  very  serious.  In  very 
small  vessels  gear  drives  may  he  reasonably  successful,  but 
in  meeting  the  power  demands  of  battleships  and  trans¬ 
atlantic  liners  the  gearing  problem  is  one  of  almost  insu¬ 
perable  difficulty.  High  turbine  speed  is  the  secret  of  eco¬ 
nomical  operation,  and  this  can  only  be  positively  secured 
under  present  conditions  by  the  electric  motor  drive.  The 
weight  of  the  68oo-hp  tri])le-expansion  engines  of  the 
similar  collier  Cyclops  is  333  tons,  or  more  than  twice  the 
weight  of  the  propulsive  etiuipment  of  the  Jupiter,  and  the 
steam  consumption  of  the  former  is  probably  about  i-l'/j 
Ib.  per  shaft  hp-hour,  or  nearly  21  per  cent  more  than  is 
expected  in  the  case  of  the  electrically  driven  ship.  For 
the  same  power  the  Jupiter  turbine  will  weigh  but  one-tenth 
that  f)f  the  direct-connected  propeller  turbines  used  on  the 
Lusitania.  The  latter  deliver  30,000  hp  and  are  obliged  to 
run  at  the  low  speed  of  180  r.p.m.,  which  prohibits  securing 
the  legitimate  economy  of  this  type  of  prime  mover. 

’The  speaker  showed  that  the  electrical  equipment  of  a 
17.000-hp  liner  built  to  run  at  17.3  knots  would  save  the 
owner  $20,000  a  year  in  fuel  alone,  without  allowing  for  any 
reduction  in  boiler  weight.  In  the  transatlantic  service  this 
would  enable  the  vessel  to  carry  900  tons  additional  cargo. 
The  estimated  steam  consumptions  were  14V2  lb.  with  quad¬ 
ruple-expansion  engines  and  1 1  lb.  wdth  the  turbo-electric 
drive.  The  cost  of  installing  the  latter  would  be  at  least 
$30,000  less  than  the  bare  expense  of  the  engines.  The 
labor  cost  of  operating  large  marine  engines  is  also  far 
greater  than  the  expense  of  handling  the  turbo-electric 
c(|uipment.  So  great  is  the  fuel  saving  possible  with  the 
electric  drive  that  it  is  estimated  that  the  battleship  Jl^yo- 
if  electrically  propelled,  could  travel  at  cruising  speed 
two-thirds  of  the  distance  around  the  world  with  a  single 
coaling.  The  details  of  auxiliary  apparatus  in  connection 
with  electric  propulsion  are  being  carefully  developed, 
special  attention  having  been  given  to  the  successful  pro¬ 
duction  of  a  form  of  salt-water-cooled  resistance  capable  of 
ab.sorbing  large  amounts  of  energy  in  connection  with  the 
reversal  of  the  driving  machinery.  Over  330  kw  have  been 
absorbed  by  such  an  apparatus  incased  in  a  cylinder  about 
12  in.  high  and  6  in.  in  diameter.  The  speaker  stated  that 
as  soon  as  the  electrical  equipment  is  completed  at  the 
factory  it  will  be  subjected  to  economy  tests  in  which  the 
conditions  of  ])ropeller  service  will  be  to  a  large  extent 
duplicated.  Preliminary  enginering  analyses  and  many  for¬ 
mer  turbine  tests  indicate  that  a  great  field  for  electrical 
service  is  close  at  hand. 


Work  of  the  Illuminating  Engineering  Society  in 
London. 

.\t  a  meeting  of  the  Illuminating  Engineering  Society  in 
London  on  Xov.  17,  which  opened  a  new  vear  of  work, 
Mr.  I  .eon  (iaster,  honorary  .secretary,  preseiited  a  sum¬ 
mary  of  the  progress  made  tluring  the  vacation.  .\  feature 


of  the  work  of  the  society  from  its  commencement  in  1909 
has  been  its  co-operation  with  other  bodies.  The  secre¬ 
tary  mentioned  that  during  the  vacation  the  society  had 
been  represented  at  quite  a  number  of  different  congresses. 
Eor  example,  one  of  its  members,  Mr.  J.  Darch,  read  a  paper 
on  hospital  lighting  at  the  annual  congress  of  the  Royal 
Sanitary  Institute  in  Belfast.  During  this  gathering  an¬ 
other  paper  on  school  lighting,  by  Mr.  \V.  H.  Webb,  made 
special  reference  to  the  discussions  of  the  Illuminating  En¬ 
gineering  Society  on  this  subject  during  the  previous  year 
and  recommended  the  conclusions  then  arrived  at  to  the 
attention  of  school  inspectors.  The  society  also  encouraged 
the  sending  of  e.xhibits  on  illumination  to  the  International 
Hygienic  Congress  at  Dresden. 

The  most  imj)ortant  work  carried  out,  however,  was  at 
the  International  Tdectrical  Congress  in  Turin  and  at  the 
meeting  of  the  International  Electrotechnical  Commission 
in  the  same  city.  Secretary  Gaster  was  present  at  these 
meetings,  as  were  also  Dr.  A.  E.  Kennelly  and  Dr.  C.  H. 
Sharp,  of  the  Illuminating  Engineering  Society  in  the 
United  States. 

At  the  meeting  of  the  International  Electrotechnical 
Commission  the  following  resolution  was  passed  unani¬ 
mously  :  “Resolved,  That  the  national  committees  should 
co-operate  with  the  illuminating  engineering  societies  in 
their  respective  countries  in  studying  the  questions  of  sym¬ 
bols,  nomenclature  and  other  matters  relating  to  illumina¬ 
tion.” 

At  the  congress  in  Turin  Mr.  Gaster  read  a  paper  enti¬ 
tled  “The  International  Outlook  in  Scientific  Illumination,” 
in  which  he  pointed  to  the  vast  field  for  concerted  inter¬ 
national  action  in  illuminating  engineering.  He  suggested 
that  not  only  the  more  or  less  scientific  matters  connected 
with  symbols,  units,  etc.  (important  as  they  are),  but  also 
many  matters  of  industrial  consequence,  such  as  the 
hygienic  aspects  of  lighting,  the  illumination  required  for 
different  classes  of  work,  etc.,  should  be  studied.  He  also 
drew  attention  to  the  variety  of  committees  and  institutions 
in  different  countries  concerned  with  illumination  and  work¬ 
ing  on  separate  lines.  This  .suggested  the  desirability  of 
forming  one  central  international  commission  which  could 
deal  with  illumination  in  a  thoroughly  impartial  and  inter¬ 
national  manner.  On  such  a  commission  the  various  com¬ 
mittees  interested  should  be  represented. 

This  suggestion  was  subsequently  embodied  in  a  resolu¬ 
tion  which  received  unanimous  support  and  was  as  follows: 
“Resolved,  That  this  congress  deems  it  desirable  that  an 
international  commission  should  be  appointed  in  order  to 
study  all  systems  of  lighting  and  technical  problems  in  con¬ 
nection  therewith;  and,  having  been  informed  that  the 
Illuminating  Engineering  Society  of  London  has  the  inten¬ 
tion  of  forming  such  a  commission  and  of  putting  itself 
in  touch  with  the  other  existing  national  and  international 
committees,  approves  their  taking  the  initiative  in  this 
respect.” 

'This,  of  course,  is  a  most  important  recognition  of  the 
importance  of  the  illuminating  engineering  movement,  and 
it  is  also  a  remarkable  precedent  for  an  electrical  congress 
to  have  considered  it  desirable  for  a  commission  to  be 
appointed  dealing  with  all  illuminants. 

.\nother  matter  of  international  interest  which  was  men¬ 
tioned  in  this  report  was  the  formation  of  a  government 
committee  on  the  hygienic  aspects  of  lighting  in  Erance. 
On  this  committee  prominent  oculists,  physiologists,  engi¬ 
neers  and  factory  inspectors  are  represented.  It  is  in¬ 
tended  to  deal  with  the  framing  of  standards  of  illumina¬ 
tion  for  indu.strial  purposes,  the  study  of  the  nature  and 
causes  of  defects  in  vision  and  their  relation  to  lighting 
conditions,  the  measurement  of  illumination,  etc.  It  is 
hoped  that  other  countries  will  follow  the  example  set  by 
France.  The  Home  Office  in  Great  Britain  has  recently 
been  paying  special  attention  to  this  matter  and  has  ar¬ 
ranged  for  systematic  tests  of  the  illumination  in  factories. 


Decembkr  30,  igii. 


ELECTRICAL  O  R  L  D  . 


1587 


Among  other  matters  mentioned  in  the  summary  of 
progress  was  the  work  of  the  committee  on  the  standard 
specifications  for  street  lighting,  which  is  still  meeting  in 
London  and  on  which  representatives  of  the  (British) 
Illuminating  Engineering  Society,  the  institutions  of  gas 
and  electrical  engineers  and  the  Association  of  Municipal 
and  County  Engineers  are  taking  part.  The  (British) 
Illuminating  Engineering  Society  has  also  nominated  per¬ 
manent  committees  to  deal  with  school  and  library  lighting. 
On  the.se  committees  a  number  of  members  of  the  (British) 
Illuminating  Engineering  Society  will  act,  and  delegates 
from  the  Library  Association,  the  Association  of  rechnical 
Institutions,  the  .-\ssociation  of  Teachers  in  technical  In¬ 
stitutions  and  the  London  Teachers'  Association  will  also 
co-operate. 

One  other  matter  mentioned  was  the  courses  of  lectures 
on  illuminating  engineering  which  have  been  arranged, 
under  the  direction  of  the  London  County  Council,  at  three 
of  the  technical  institutions  in  different  parts  of  London. 

1  hese  lectures  will  deal  with  all  illuminants,  illumination 
and  the  eye,  the  measurement  of  light  and  illumination, 
])ractical  lighting  problems,  etc.,  and  will  be  delivered  by 
experts  in  their  respective  departments.  'I'wo  of  these 
courses  have  already  commenced  (at  the  Battersea  and 
Regent  Street  Polytechnics),  and  it  is  hoped  that  in  the 
future  lectures  on  these  lines  will  become  an  integral  part 
of  the  courses  at  many  colleges  and  institutions,  and  that 
more  advanced  courses  will  ultimately  he  arranged. 

The  society  has  therefore  been  very  active  during  the 
vacation,  and  an  interesting  series  of  papers  has  been  ar¬ 
ranged  for  the  next  session.  The  first  of  these,  by  Dr. 
11.  R.  B.  Hickman,  dealt  mainly  with  different  types  of 
head-lamps,  lens  and  mirror  combinations,  etc.,  an  attempt 
being  made  to  define  the  “glare”  from  these  lamps  and  to 
discuss  how  far  it  can  be  avoided.  Representatives  of 
firms  interested  in  the  manufacture  of  automobile  head¬ 
lamps  and  of  the  Royal  Automobile  Club  were  also  present 
and  joined  in  the  discussion.  Letters  were  read  from  the 
police  authorities  who  had  been  interrogated  regarding 
the  effect  of  glare  on  traffic,  and  extracts  on  the  regulations 
on  this  point,  which  demanded  absence  of  glare  and  ade¬ 
quate  lighting  in  general  terms,  were  also  read  in  the  course 
of  the  discussion.  The  opinion  was  expressed  that  more 
precise  definitions  and  tests  were  desirable. 

Other  points  discussed  were  connected  with  the  desirable 
width  and  spreading  effect  of  beams  of  light,  their  effect 
on  fog.  the  value  of  swiveling  lamps  in  turning  corners, 
etc. 

In  concluding  the  discussion  the  chairman.  Mr.  E.  W. 
Goodenough,  alluded  to  the  program  of  papers  to  he  read 
during  the  coming  session,  which  included  railway  lighting, 
color  di.scrimination  by  artificial  light,  and  the  lighting  of 
shops  and  printing  offices,  respectively. 


De  Romas  and  the  Lightning  Kite. 

By  Brother  Potamian. 

The  inhabitants  of  Nerac,  a  town  75  miles  south  of 
Bordeaux,  showed  their  appreciation  of  an  electrical  pioneer 
of  undoubted  merit  by  erecting  a  statue  in  honor  of  their 
townsman,  de  Romas.  The  statue  was  dedicated  quite  re¬ 
cently  with  appropriate  ceremonies  and  addresses  in  the 
presence  of  M.  Armand  Gauthier  and  M.  d’Arsonval,  both 
members  of  the  Academie  des  Sciences. 

In  the  middle  of  the  eighteenth  century  the  subject  of 
atmospheric  electricity  attracted  widespread  attention. 
Franklin  in  America,  d’AIibard  and  de  Romas  in  France, 
Divisch  in  Bohemia,  Toaldo  in  Italy  and  Richmann  in 
Russia  believed  in  the  efficiency  of  pointed  conductors  for 
the  purpose  of  exploration  and  protection ;  yet,  in  spite  of 
the  results  which  they  obtained  and  the  explanations  which 


they  gave,  it  was  a  long  time  before  leaders  and  people  took 
kindly  to  the  “Franklinian”  rod. 

Franklin,  be  it  said,  was  derided  by  the  sapient  bellows 
of  the  Royal  Society  for  his  views  on  the  nature  of  light¬ 
ning,  and  the  points  of  the  royal  conductors  were  covered 
with  knobs  by  order  of  George  III;  but  when  truth  pre¬ 
vailed  over  prejudice  and  personal  hostility  the  knobs  were 
removed,  the  points  exposed  to  the  clear  view  of  heaven, 
and  the  American  philosopher  was  ultimately  honored  by 
the  Royal  Society. 

In  the  heart  of  Bohemia  popular  opposition  ran  high 
and  strong  against  the  new  device  to  protect  life  and  prop¬ 
erty  against  the  bolts  of  heaven.  The  pastor  of  Prenditz, 
Divisch  by  name,  was  an  expert  electrician,  considering 
his  time.  After  experimenting  privately  in  Prenditz  and 
publicly  in  Vienna  on  the  discharging  power  of  points,  he 
erected  his  “meteorological  machine,”  as  he  called  it,  in  an 
open  space  in  the  middle  of  the  parish  on  June  15,  1754-  L 
bristled  with  points,  323  in  all,  for  this  Bohemian  wizard 
was  convinced  that  fifty  points  would  be  more  efficacious 
than  five  in  di.scharging  an  ugly-looking  cloud. 

The  day  of  trial  finally  came  to  the  good  parish  priest  of 
Prenditz,  and  from  members  of  the  flock  for  whose  pro¬ 
tection  the  “machine”  had  been  erected.  Unlike  their 
electrical  pastor,  tjiey  distrusted  the  weird-looking  mast 
with  its  multiple  points  and  chains  for  ground  connection.s. 
The  conspiracy  grew  apace,  and  a  day  was  fixed  by  the 
malcontents  for  the  destruction  of  the  evil-boding  machine. 
In  came  a  body  of  farmers  from  the  surrounding  district, 
who  w'ere  led  to  attribute  the  failure  of  their  crops  to  the 
influence  of  the  evil-looking  mast.  There  was  mischief  in 
their  eye  and  grim  determination  in  their  Bohemian 
visages.  At  a  sign  from  the  leading  demagogue  they  at¬ 
tacked  the  lightning  conductor  and  wrecked  it  completely. 

As  a  consequence  of  this  act  of  vandalism  Divisch,  heed¬ 
ing  the  advice  of  his  Premonstratensian  Superiors,  with¬ 
drew  from  the  unscientific  and  unfriendly  villagers  of 
Prenditz  and  left  them  to  the  spiritual  ministrations  of 
another  who  probably  would  not  seek  to  protect  them 
against  the  destructive  effects  of  lightning  by  any  kind  of 
a  “meteorological  machine”  or  “Franklinian”’  rod. 

De  Romas  was  more  fortunate  in  his  experience,  for 
the  people  of  Nerac  and  the  country  folk  for  miles  around 
flocked  to  his  experimental  station  to  see  the  vivid  flashes 
and  hear  the  noisy  discharges  which  he  got  from  his  tall, 
insulated  rod. 

But  when  he  flew  his  electrical  kite  his  troubles  began. 
He  was  careful,  as  a  man  of  science  mindful  of  his  reputa¬ 
tion  should  be,  to  send  detailed  accounts  of  his  achieve¬ 
ments  to  the  Academie  of  Bordeaux  for  insertion  in  its 
Actes,  or  transactions.  Franklin  was  at  the  time  rapidly 
ascending  the  meridian  of  fame;  just  a  year  before  this  he 
had,  with  the  assistance  of  his  son,  raised  his  spiked  kite 
in  one  of  the  fields  of  Philadelphia  and  definitely  proved, 
by  unassailable  experiments  made  in  that  field  and  under 
the  canopy  of  heaven,  his  contention  that  the  electricity  of 
the  atmosphere  was  identical  in  kind  with  that  of  the  fric¬ 
tional  machine  of  his  laboratory.  This  was  in  the  month 
of  June,  1752. 

From  the  Actes  of  the  Bordeaux  academy  we  learn  that 
de  Romas  raised  his  first  electrical  kite  in  May,  1753.  but 
with  no  result,  although  rain  fell  and  wet  the  hempen  cord. 
Attributing  the  failure  to  want  of  conductivity,  de  Romas, 
like  a  good  electrician,  wrapped  a  fine  copper  wire  round 
the  entire  length  of  the  cord  before  he  again  went  afield  to 
test  the  electrical  gradient  of  the  atmosphere.  This  was 
on  June  7,  1753.  The  day  was  stormy,  threatening  clouds 
came  and  went,  and  at  the  same  time  the  lower  end  of  the 
wire-wound  cord  gave  out  torrents  of  vicious  sparks,  to 
the  delight  of  the  magistrate-physicist. 

De  Romas  repeated  his  dangerous  experiment  from  time 
to  time,  not  only  to  supply  the  Actes  wdth  new  data  and 
thereby  enhance  his  reputation  for  all  time,  but  also  for 
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the  instruction  and  entertainment  of  an  ever-growing  class 
of  spectators.  It  is  said  that  he  used  kites  7^  ft.  long  and 
3  ft.  wide;  and,  reeling  out  some  400  ft.  or  500  ft.  of  wire- 
wrapped  cord,  obtained  pistol-shot  flashes  reported  to  be 
9  ft.  long  and  3  ft.  thick — truly  spectacular.  Professor 
Richmann,  of  St.  Petersburg,  lost  his  life  for  much  less. 
Franklin  was  fortunate,  though  imprudent,  in  taking  sparks 
from  his  key-like  prime  conductor;  but  de  Romas  must 
have  had  a  charmed  life  when  drawing  electrical  energy 
at  such  a  forbidding  rate  from  passing  clouds. 

His  disappointment  remains  to  be  told.  He  thought  that 
the  honor  of  using  a  kite  to  explore  the  electrical  conditions 
of  the  atmosphere  belonged  to  him  and  his  country ;  he 
could  not  admit  the  possibility  of  a  colonial  one-time 
journeyman  printer  anticipating  a  magistrate  of  Nerac  and 
electrical  expert  in  such  an  important  matter.  He  put  for¬ 
ward  his  claims  for  priority  and  urged  them  with  perti¬ 
nacity  ;  but  the  .savants  in  Paris,  the  dispensers  of  fame, 
did  not  altogether  share  his  opinion.  Perhaps  they  were 
dazed  with  the  extraordinary  results  on  insulated  rods  ob¬ 
tained  by  <r.\lil)ard.  de  Lor  and  de  Buffon.  He  appealed  to 
the  academies  of  Bordeaux  and  Paris  for  recognition  of 
the  originality  of  his  experiments,  but  in  vain;  and  so  the 
declining  years  of  the  life  of  this  pioneer  in  lightning  work 
were  surrounded  with  sadness  and  the  thickening  gloom 
of  bitter  disap])ointment. 

Doubtless  this  disappointment  w-as  deepened  from  the 
day  when  the  countrymen  of  de  Romas,  gathered  in  solemn 
academical  conclave  in  Paris,  rose  to  their  feet  as  Franklin 
crossed  the  threshold  of  the  assembly  room  of  the  Academic 
des  Sciences  and  the  president  greeted  the  American 
Prometheus  with  the  first  half  of  Turgot’s  hexameter 
“Eripuit  cocio  fulmcn" 

'I'he  facts  of  the  ca.se  are  that  Benjamin  Franklin  flew 
his  lightning  kite  in  a  field  outside  the  city  of  Philadel¬ 
phia  ill  June,  1752.  while  de  Romas  raised  his  kite  for  the 
first  time  to  the  skv  iu  May,  1753,  without  result,  his  initial 
success  being  obtained  in  the  following  month  of  June. 
'7.AV 


Turin  International  Electrical  Congress. 

Electrochemistry,  Rates  and  Legislation. 

In  Section  \'ll  of  the  Turin  International  Electrical 
t'ongress  papers  on  electrochemistry,  electrometallurgv  and 
storage  batteries  were  presented,  and  in  Section  VI 11 
papers  011  rates,  taxation  and  legislation.  Abstracts  of 
these  papers  follow. 

EI.ECTRICAI.  IMIENOME.N’A  IN  THE  I.NDUl'TION  Fl’RNACE. 

1  reating  the  induction  furnace  as  a  special  transformer, 

1  )r.  Sigm.  ( iiiggenheim  develops  a  vector  diagram  of  the 
emfs  and  currents,  and  discusses  the  effects  of  various 
design  and  operative  factors  upon  the  performance  of  this 
tyjie  of  furnace.  I  he  earliest  type  of  induction  furnace, 
namely,  the  Kjellin  type,  is  studied  fir.st.  I  his  type  has  a 
serious  disadvantage  in  its  extremely  low  power-factor, 
which  decreases  rapidly  as  the  amount  of  the  charge  which 
forms  the  secondary  circuit  increases,  b'or  instance,  a 
1.5-ton  furnace  working  at  25  cycles  has  a  power-factor 
of  0.75  at  9(Ki-kg  charge,  which  drops  to  0.48  at  i8oo-kg 
charge.  In  order  to  keep  the  power-factor  as  high  as 
practicable  it  is  necessary  to  resort  to  very  low  freciuencies. 
In  large  furnaces  it  would  be  necessary  to  go  as  low  as 
5  cycles  per  second  in  order  to  obtain  a  favorable  power- 
factor.  In  this  respect  the  Roechling-Rodenhauser  fur¬ 
nace  is  a  great  improvement  over  the  Kjellin  furnaces. 
It  has,  in  addition  to  the  molten  metal,  a  closed  secondary 
circuit  of  relatively  great  resistance,  which  consists  of  a 
secondary  winding  leading  to  two  large  cast-iron  pole 
pieces  located  at  opposite  sides  of  the  hearth.  The.se  pole 
pieces  are  pr»)tected  by  a  fire-resisting  mass  that  is  a  verv 


poor  conductor  at  ordinary  temperatures,  but  becomes  a 
fairly  good  conductor  at  higher  temperatures.  This 
auxiliary  secondary  circuit  serves  several  useful  purposes; 
it  increases  the  power-factor;  it  equalizes  the  heating,  and 
it  performs  from  20  to  30  per  cent  of  the  total  work.  With 
the  Roechling-Rodenhauser  furnace  frequencies  as  high  as 
50  cycles  are  used  and  the  working  power-factor  is 
about  0.80. 

The  author  next  takes  up  the  magnetic  forces  acting  in 
the  molten  iron  of  both  the  Kjellin  and  the  Roechling- 
Rodenhauser  furnaces.  The  latter  furnace  under  certain 
conditions  is  troubled  with  disturbances  due  to  pinch  effect. 
However,  this  has  been  overcome  recently  by  an  extremely 
ingenious  expedient.  The  walls  of  that  portion  of  the  fur¬ 
nace  where  the  molten  metal  is  torn  asunder  by  the  electro¬ 
magnetic  force  are  made  of  a  slightly  conductive  substance, 
and  when  the  cross-section  of  the  iron  circuit  becomes  re¬ 
duced  more  and  more  current  is  carried  by  the  walls,  and 
thus  the  rupture  is  avoided.  This  type  of  structure  is  also 
advantageous  in  starting,  since  it  forms  a  closed  circuit  of 
high  resistance  and  will  carry  the  starting  current  until 
sufficient  iron  to  form  a  closed  circuit  has  been  melted. 
I'ormerly  it  w'as  necessary  to  start  such  furnaces  with 
molten  iron. 

THE  IRON-NICKEL  BATTERY. 

In  reviewing  the  present  status  of  the  alkaline  battery 
Mr.  J.  A.  Montpellier  gave  Mr.  M.  Darrieus,  a  sea  captain, 
credit  for  having  first  called  attention  to  the  principle  of 
operation  of  the  iron-nickel  alkaline  battery  in  1893.  In 
1901  Jungner  and  Edison  took  out  patents  on  this  type  of 
cell,  and  Edison  placed  his  battery  on  the  market,  .\fter 
this  Edison  continued  his  studies  and  introduced  several 
important  improvements  at  this  time.  Mr.  Paul  Gouin 
also  worked  on  this  type  of  battery,  and  to-day  the  Edison 
and  Gouin  cells  are  the  ony  alkali  cells  made  on  a  com¬ 
mercial  scale. 

The  author  follows  the  historical  introduction  with  a 
technical  description  of  the  Edison  and  Gouin  cells,  and 
then  the  two  are  compared.  The  Gouin  cell  has  a  slightly 
greater  capacity  per  unit  weight  and  also  experiences  no 
trouble  from  the  precipitation  of  the  active  material  from 
the  positive  plate,  and  the  resistance  changes  very  little 
after  the  battery  has  been  in  service. 

Comparing  the  alkaline  cell  w  ith  the  lead  cell,  the  former 
has  many  points  of  superiority.  It  will  stand  more  abuse 
than  the  lead  battery  without  suffering  any  serious  dam¬ 
age.  I'or  instance,  with  an  alkali  battery  the  rate  can  be 
carried  to  20  watts  or  25  watts  per  kilogram,  while  in  lead 
batteries  it  should  not  exceed  7  watts  or  8  watts.  ,\lkali 
batteries  for  traction  may  be  charged  in  two  or  three  hours 
and  stationary  batteries  in  from  three  to  five  hours,  while 
lead  batteries  require  from  three  to  five  hours  for  vehicle 
work  and  from  eight  to  ten  hours  in  stationary  w'ork. 

The  total  useful  capacity  per  kilogram  of  the  Gouin  cell 
is  from  20  to  25  per  cent  greater  than  the  best  lead  cell, 
and  on  the  volume  basis  the  lead  batteries  for  traction 
have  a  useful  ca])acity  of  only  48  or  5c  watt-hours  per 
cu.  dm.  and  those  for  stationary  w^ork  have  a  capacity  of 
from  12  to  15  watt-hours  per  cu.  dm.  On  the  other  hand, 
the  alkali  cell  for  traction  has  a  total  capacity  of  from 
55  to  60  watt-hours  per  cu.  dm,  and  the  stationary  alkali 
battery  has  a  total  capacity  of  from  30  to  40  watt-hours 
per  cu.  dm. 

On  the  score  of  efficiency  it  is  said  that  the  alkali  bat¬ 
tery  compares  very  favorably  wdth  a  lead  battery,  es{)e- 
cially  when  the  latter  is  old.  Referring  to  the  Gouin  bat¬ 
tery,  the  author  states  that  its  efficiency  will  remain  con¬ 
stant  ten  times  as  long  as  the  efficiency  of  a  lead  battery, 
the  period  being  measured  in  terms  of  the  number  of  dis¬ 
charges.  As  an  example  of  efficiency  it  is  stated  that  a 
stationary  Gouin  battery  having  a  weight  ratio  of  18  or  20 
watt-hours  per  kilogram  will  give  an  efficiency  of  from 
60  to  62  per  cent,  while  a  lead  battery  under  the  >ame  con- 
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clitions  and  when  new  will  not  show  an  efficiency  greater 
than  65  per  cent  and  its  weight  ratio  will  be  only  5  or  6 
watt-hours  per  kilogram. 

Another  point  is  the  scrap  value  of  the  plates.  The 
nickel  plates  are  very  valuable,  while  the  lead  plates  have 
practically  no  value  when  exhausted. 

STATION.^RY  AND  PORTABLE  BATTERY  PRACTICE. 

The  present  state  of  the  art  of  storage-battery  engineer¬ 
ing  was  the  subject  of  a  report  by  Dr.  H.  Beckmann.  He 
distinguishes  two  types  of  battery  design,  according  to 
whether  the  battery  is  stationary  or  portable.  In  the  sta¬ 
tionary  class  the  design  has  become  fairly  well  standard¬ 
ized  and  perfected,  and  to-day  this  type  of  battery  is  re¬ 
garded  as  one  of  the  most  reliable  of  all  electrical 
appliances.  Many  companies  guarantee  the  care  for  the 
upkeep  of  the  battery  for  a  given  amount  per  year.  This 
practice  places  the  cost  of  maintenance  at  a  low  and 
definitely  fixed  value,  and  has  done  much  to  establish  con¬ 
fidence  in  storage-battery  installations. 

The  largest  and  most  important  use  of  storage  batteries 
is  in  connection  with  continuous-current  distribution  plants 
to  care  for  the  peak  loads  and  to  assure  continuity  of 
.service.  In  Germany  there  has  grown  up  a  practice  among 
large  central-station  customers  of  installing  storage-bat¬ 
tery  j)lants,  which  are  charged  during  off-peak  hours  at  a 
very  low  cost.  In  Berlin  there  are  fifty  such  batteries, 
having  an  aggregate  capacity  of  13.000  kw-hours  at  the 
three-hour  rate. 

.\n  interesting  application  of  a  storage  battery  is  afforded 
by  a  spinning  mill  in  Italy,  which  is  operated  by  electricity 
from  a  water-power.  The  mill  had  been  running  twenty- 
four  hours  a  day  when  a  law  was  passed  forbidding  the 
employment  of  women  on  night  shifts,  and  therefore  the 
plant  had  to  be  doubled,  and  by  installing  a  storage  battery 
to  be  charged  during  the  night  the  same  power  plant  was 
able  to  operate  under  the  new  regime.  This  battery  has 
been  in  continuous  service  for  about  six  years. 

Installations  which  have  as  a  prime  object  the  main¬ 
tenance  of  continuity  of  service  rather  than  economy  are 
more  popular  in  the  United  States  than  those  installed  to 
improve  economy  of  operation.  The  forty-four  batteries 
of  the  New  York  Edison  Company,  with  a  total  capacity 
of  32,000  kw-hours,  are  cited  as  exemplifying  this  practice. 

Passing  to  the  buffer  batteries  used  in  connection  with 
boosters  to  maintain  good  regulation,  the  author  briefly 
mention^  various  systems  used  in  the  operation  of  direct- 
current  and  alternating-current  systems.  Examples  of  the 
use  of  batteries  on  single-phase  railway  lines  are  cited,  and 
the  opinion  is  offered  that  the  single-phase  railway  must 
give  way  to  the  high-tension,  direct-current  railway  op¬ 
erated  in  conjunction  with  storage  batteries,  because  of 
the  technical  as  well  as  the  economical  superiority  of  the 
latter. 

Portable  storage-battery  practice  is  more  diverse,  there 
being  several  distinct  types,  some  of  which,  like  the  Edison, 
are  adapted  exclusively  for  this  kind  of  service.  In 
Europe  the  storage-battery  locomotive  has  made  great 
strides.  The  Prussian  railroads  have  been  using  it  since 
1896,  and  they  now  have  140  such  machines  in  actual 
service. 

The  electric  vehicle  is  having  its  greatest  development 
in  the  United  States.  In  Cleveland  alone  there  are  almost 
twice  as  many  electric  vehicles  as  in  the  whole  of  Ger¬ 
many.  This  enormous  development  in  the  use  of  storage- 
battery  motor  cars  is  credited  to  the  concerted  efforts  of 
the  makers  and  the  central  station,  and  special  credit  is 
given  to  the  publicity  campaign  of  the  Electrical  IV arid. 

In  conclusion  the  author  remarks  that  of  the  total  bat¬ 
tery  production  of  the  world  over  75  per  cent  is  of  the 
Tudor  type.  There  are  13,000  persons  employed  in  the 
manufacture  of  batteries,  and  the  total  quantity  of  lead 
used  is  estimated  as  over  70,000  tons  per  year. 


ELECTRIC  PCR1FIC.\TI0N  OF  W.\TER. 

Dr.  G.  Erlwein  presented  a  comprehensive  report  on 
‘‘Electrical  Methods  of  Purifying  Water.” 

Beginning  with  a  mere  mention  of  the  old  electrolytic 
process  of  Webster  and  Hermite,  he  briefly  outlined  the 
chlorine  process  and  described  the  modern  methods  of 
water  treatment  with  hypochlorites  prepared  in  electro¬ 
lyzers,  such  as  that  of  Kellner  or  that  of  Siemens  &  Ilalske. 
The  author  then  took  up  the  two  methods  which  now 
possess  the  greatest  practical  value  in  sterilization  of  drink¬ 
ing  water,  namely,  the  ozonization  process  and  the  ultra¬ 
violet  radiation  process. 

Taking  up  the  ozone  process  first,  the  author  reviewed 
the  chemical  and  physical  properties  of  ozone,  with  special 
reference  to  its  action  on  different  disease  microbes.  He 
then  described  commercial  forms  of  sterilizers  that  utilize 
these  principles  and  gave  practical  results  attained  in 
plants  installed  in  various  large  cities  of  Europe. 

The  author  next  gave  the  results  of  tests  with  quartz- 
tube  mercury-vapor  lamps  and  described  the  construction  of 
several  commercial  forms  of  mercury-vapor  sterilizers,  giv¬ 
ing  the  energy  consumption  per  cubic  meter  of  water 
treated. 

In  conclusion  the  author  compares  the  ozone  and  the 
ultra-violet-ray  proccs.ses  as  to  bacteriological  effects  and 
energy  consumption. 

ELECTRICAL  i’RODL'CTION  OF  STEEL. 

In  a  paper  entitled  ‘‘The  Direct  Production  of  Steel 
from  the  Ore  by  Means  of  Electric  I'urnaces,”  Mr.  Remo 
Catani  briefly  reviewed  results  attainetl  with  the  furnaces 
that  have  been  tested  under  actual  operative  conditions. 

Before  taking  up  the  electric  processes  the  author  out¬ 
lined  the  non-electric  processes  now  in  use  and  gave  data 
on  the  amount  of  materials  consumed.  The  following  elec¬ 
tric  furnaces  were  included  in  the  discussion ;  Stassano 
(1898);  Chaplet-Neo  Metallurgie  (1909);  Lash  (1908); 
Roechling-Rodenhauser  (1910).  In  studying  these  fur¬ 
naces  the  author  tabulated  the  material  and  energy  re¬ 
quired  to  produce  a  ton  of  metal,  the  calculations  having 
been  made  from  data  given  by  the  respective  inventors. 
Erom  this  table  there  was  compiled  another  table  giving 
the  itemized  cost  of  the  various  materials,  the  energy  and 
the  labor  required  for  the  production  of  a  ton  of  steel  by 
each  of  these  different  processes. 

The  total  costs  per  ton  of  steel  were  as  follows:  Stas¬ 
sano  with  65  per  cent  ore.  121.5  Stassano  with  48  per 
cent  ore,  183.41  lire:  Chaplet-Neo  .Metallurgie,  charcoal. 
105.0  lire;  Chaplet-Neo  Metallurgie.  anthracite,  92.75  lire: 
Lash.  104.75  lire;  Roechling-Rodenhauser,  91.15  lire.  In 
conclusion  the  author  said: 

( I  )  All  electric  furnaces  used  thus  far  utilize  solely  the 
thermal  effect  of  the  current  but  not  the  electrolytic  effect. 
The  latter  phenomena  should  be  studied. 

(2)  The  electric  furnaces  used  for  direct  production  of 
steel  are  all  of  small  cap.acity  as  compared  to  the  ordinary 
furnaces — electric  or  non-electric — u.sed  for  the  produc¬ 
tion  of  pig-iron  or  for  the  refinement  of  steel. 

(3)  The  total  production  of  steel  by  direct  electric 
processes  is  practically  negligible  in  comparison  with  that 
of  other  processes  now  in  use. 

(4)  The  direct  production  of  steel  by  electric  processes 
is  much  more  convenient  than  by  any  other  process. 

(5)  The  quality  of  the  steel  is  good,  especially  that  of 
hard  steel. 

(6)  The  direct  production  of  steel  in  electric  furnaces 
does  not  appear  to  be  more  economical  than  by  processes 
which  involve  two  or  three  furnaces,  one  or  all  of  which 
may  be  electric  or  of  the  ordinary  type. 

STERILIZATION  OF  WATER  BY  ULTRA-VIOLET  RAYS. 

Dr.  M.  von  Recklinghausen  gave  an  extremely  interest¬ 
ing  account  of  the  action  of  ultra-violet  rays  in  the  steril¬ 
ization  of  water. 
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He  sliowed  how  nature  keep-S  inicro-organisnis  under 
control  by  the  germicide  action  of  the  sunlight  due  to  its 
content  of  ultra-violet  rays. 

There  are  very  few  artificial  sources  of  ultra-violet  rays 
that  have  any  practical  value;  indeed,  the  quartz-tube  mer¬ 
cury-vapor  lamp  is  the  only  source  that  is  adapted  to  in¬ 
dustrial  use.  In  classifying  the  radiant  energy  of  the  ether 
ultra-violet  rays  were  given  as  all  those  of  lengths  between 
0.40a  and  G.ioa.  riie  quartz  absorbs  all  waves  below  0.251. 
The  earth’s  atmosphere  absorbs  all  rays  up  to  0.2851  or  0.351. 
riierefore  the  living  beings  of  the  earth  are  accustomed 
to  the  ultra-violet  waves  that  pass  the  atmosphere,  while 
waves  shorter  than  c.351,  such  as  are  absorbed  by  the  atmos- 
I)here,  are  extremely  injurious  to  them. 

In  studying  the  efficiency  of  production  of  ultra-violet 
rays  the  author  found  that  a  220-volt  lamp  transformed 
6.4  watts  out  of  100  watts  into  rays  of  a  length  inferior  to 
0.3251.  When  immersed  in  water  this  same  lamp,  owing 
to  the  cooling  effect,  transformed  only  0.13  watt  per  too 
into  ultra-violet  light.  Therefore  it  is  impracticable  to 
immerse  the  lamp  in  the  water  to  be  sterilized.  Lamps 
which  have  been  in  continued  use  for  several  years  show 
that  after  7000  hours  of  operation  the  efficiency  is  prac¬ 
tically  unchanged. 

In  studying  the  germicide  power  of  the  rays  it  was 
found  that  the  rapidity  of  effect  of  the  rays  on  paper 
treated  with  citrate  of  silver  is  an  exact  measure  of  the 
sterilizing  power,  and  results  of  tests  were  given  which 
showed  the  effect  of  distance  on  the  germicide  power  and 
the  relative  vitality  of  the  different  kinds  of  germs.  The 
effectiveness  of  the  rays  is  greatest  in  clear  water;  there¬ 
fore  in  industrial  plants  rapid  filters  are  used  to  clear  the 
water  before  subjecting  it  to  the  action  of  the  rays. 

The  author  in  conjunction  with  Messrs.  Henri  and  Hel- 
bronner  developed  an  apparatus  using  the  Cooper  Hewitt 
quartz  lamp.  This  apparatus  handles  between  500  and  600 
cu.  m  of  water  per  day  of  twenty-four  hours.  There  is 
only  one  lainj),  but  the  water  ])asses  it  three  times,  being 
automatically  stirred  all  the  time.  Where  more  water 
must  be  taken  care  of  several  of  these  units  are  connected 
in  parallel.  To  prevent  the  passage  of  contaminated  water 
in  event  of  failure  of  the  lamp  an  automatic  stop  valve  is 
interlocked  with  the  lamp  circuit.  Several  of  these  plants 
are  now  in  actual  service  and  more  are  being  installed  in 
various  cities  in  France.  I'hey  have  all  been  rigorously 
controlled  by  microscopic  examinations,  and  in  every  case 
have  given  complete  satisfaction. 

EI.KITKIC  STERII.IZ.XTION  OK  WATER  AT  ROVIGO. 

Without  any  reference  to  the  relative  merits  of  the 
various  electric  systems  of  purifying  drinking  water,  Mr. 
Luigi  de  .Andreis  gave  a  technical  description  of  the  plant 
recently  installed  at  Kovigo  for  sterilizing  the  drinking 
water  taken  from  the  .Adige  River. 

riie  water  of  this  river  has  been  used  for  drinking  pur¬ 
poses  for  centuries  and  has  been  noted  for  its  purity,  and 
recent  analysis  showed  it  still  to  be  perfectly  safe  to  drink 
under  normal  conditions.  However,  it  is  subject  to  floods, 
and  at  such  times  the  water  carries  much  solid  matter  in 
suspension  and  might  easily  carry  harmful  germs.  In  view 
of  this  danger  it  was  thought  wise  to  install  a  water-puri¬ 
fying  plant,  and  the  Siemens-I)e  I'rise  ozone  process  was 
adopted. 

The  water  is  taken  from  the  river,  decanted,  filtered  and 
then  sterilized  in  iron  columns,  the  water  falling  from  the 
lop  and  the  ozone  rising  from  the  bottom.  The  air  is  de¬ 
livered  t()  the  ozGnizers  through  refrigerating  machines. 

The  energy  required  for  the  operation  of  the  plant  is 
derived  from  a  220-volt  distribution  circuit,  and  a  re.serve 
unit  driven  by  a  35-hp  Diesel  engine  is  provided  to  avoid 
shut-down.  I'he  drying  ajijiaratus,  the  compressors  and 
the  puinjis  arc  driven  by  motors.  Motor-generator  sets 
transform  220-volt.  42-cyclc  energy  to  42-volt.  300-cycle 


energy,  and  then  transformers  step  the  voltage  up  to  7000, 
at  which  tension  the  ozonizers  operate.  The  plant  will 
handle  1000  cu.  m  of  water  in  twelve  hours,  and  if  neces¬ 
sary  can  sterilize  a  much  larger  quantity. 

ELECTRICAL  LEGISLATION  IN  AUSTRIA. 

Dr.  Heinrich  Schreiber  in  a  paper  entitled  “Legal  Regu¬ 
lations  for  the  Generation  anil  Distribution  of  Electrical 
Energy  in  Austria"  severely  criticised  the  government  of 
that  country  for  the  backwardness  of  its  legislators  as  com¬ 
pared  with  the  progress  of  its  engineers.  He  outlined  some 
of  the  points  that  .should  be  covered  by  such  laws  and  made 
some  recommendations. 

TAXATION  OF  CENTRAL  STATIONS. 

Mr.  Mario  Bonghi  made  a  comparative  study  of  direct 
and  indirect  taxation  of  electrical  properties  in  various 
countries  and  suggested  improvements  in  the  present  laws 
of  Italy. 

The  report  was  discussed  by  Messrs.  Civita,  Piazzoli  and 
others. 

LO A D-F A CTOR  I M PROVE .VI ENT. 

Mr.  G.  Sartori  submitted  a  report  entitled  “Filling  in 
the  Load  Curve,’’  the  data  for  which  were  gathered  from 
an  extensive  canvass  of  European  and  American  central 
stations. 

In  the  report  the  author  took  up  the  different  kinds  of 
load  and  di.scussed  their  value  in  improving  the  load-factor 
of  the  system.  He  distinguished  two  fundamental  methods 
of  accomplishing  this  result,  namely: 

( 1 )  To  find  uses  of  electric  energy  which  will  require 
energy  at  times  of  light  load. 

(2)  To  utilize  methods  of  storing  energy. 

.Among  the  expedients  of  the  first  class  he  discussed  the 
following:  Interurban  roads  with  storage  batteries  to  take 
the  peak  demands;  motor  applications;  pumping  city  water; 
refrigeration ;  night  industries,  of  which  a  number  were 
mentioned;  irrigation;  electrochemical  processes;  heating 
and  cooking.  The  development  of  these  various  applica¬ 
tions  has  given  extremely  good  results  in  many  cases,  and 
the  future  for  improvement  along  these  lines  is  very  bright. 

Methods  which  involve  the  storage  of  energy  are  not 
always  practicable,  and  on  account  of  high  investment,  low 
efficiency  of  transformation  and  expense  of  operation  their 
advantages  are  often  seriously  offset.  The  storage  battery 
offers  the  most  practical  means  of  storing  energy  at  times 
of  light  load.  It  may  be  used  in  the  power  house,  in  sub¬ 
stations  or  on  the  premi.ses  of  the  consumer.  The  Berlin 
Elektricitatswerke  has  successfully  introduced  this  last 
practice  with  some  of  its  large.st  consumers,  and  gives  them 
special  rates  at  times  of  light  load. 

The  author  also  mentioned  thermal  and  hydraulic  storage 
of  energy  produced  at  times  of  light  load,  but  as  yet  no 
practical  results  have  been  attained  along  this  line. 

At  the  end  of  the  paper  the  author  reproduced  the  letter 
and  forms  sent  out  for  information,  and  gave  values  of 
load-factors  and  data  on  load  characteri.stics  compiled  from 
the  information  obtained. 

S.M.E  OF  ELECTRIC  ENERGY. 

F’nder  the  title  of  “Rational  Methods  for  the  Commercial 
Measurement  of  Electric  h'nergy.’’  Mr.  Gian-Giacomo 
Fonti  made  a  general  study  of  the  sale  of  electric  energy. 
He  enumerated  the  factors  which  enter  into  cost  of  elec¬ 
tric  energy  and  gave  detailed  characteristics  of  jiroduction 
for  various  kinds  of  loads  at  the  busbars.  After  having 
called  attention  to  the  inqiortance  of  the  annual  load-fac¬ 
tor  he  made  some  remarks  about  the  nece.ssity  of  develop¬ 
ing  the  load-factor,  and  pointed  out  the  usefulness  of 
special  contracts  and  special  apparatus  in  this  direction. 

He  then  named  the  measuring  appliances  in  most  com¬ 
mon  use.  and  briefly  reviewed  the  electrical  and  mechanical 
characteristics  which  such  energy  meters  should  possess, 
the  errors  to  which  they  are  subject  and  the  inconvenience 
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experienced  in  their  operation.  The  author  then  briefly 
discussed  laws  and  regulations  in  use  in  various  countries 
for  the  control  of  the  sale  of  electric  energy,  and  sug- 
gested  a  number  of  points  which  if  properly  embodied  into 
such  regulations  would  result  advantageously  to  central 
stations  and  consumers  alike. 

A  RATIONAL  RATE  OF  CHARGE  FOR  ELECTRIC  SERVICE. 

Prof.  Riccardo  Arno  read  a  paper  on  his  system  of 
measuring  electric  service. 

There  are  three  factors,  each  one  of  which  represents 
energj',  namely,  the  real  energy  delivered,  the  energy  lost 
in  the  line  due  to  Joulean  effect  of  the  quadrature  current, 
and  the  excitation  energy  necessary  to  supply  the  induc¬ 
tive  drop.  The  first  is  measured  by  the  ordinary  watt¬ 
meters  and  the  rates  are  made  high  enough  to  cover  the 
other  two  factors.  In  ordinary  practice  the  excess  energy 
of  excitation  is  negligible,  but  the  Joulean  loss  of  the  quad¬ 
rature  current  is  not,  and  therefore  it  is  desirable  to  devise 
an  equitable  means  of  charging  for  this  energy  which  is 
proportional  to  the  volt-ampere-hours.  Professor  Arno 
made  assumptions  based  on  average  practice  and  developed 
an  equation  which  expresses  the  rate  of  charge  thus; 

c  =  Vi  ir  + Vs  iVa, 

where  IP  is  the  real  watt-hours  and  ILo  is  the  apparent 
watt-hours  or  the  volt-ampere-hours. 

He  then  describes  a  method  by  which  electromotor  and 
induction-type  watt-hour  meters  can  be  modified  to  give 
indications  proportional  to  two-thirds  of  the  real  energy 
and  to  one-third  of  the  apparent  energy. 

I'his  system  puts  a  premium  on  high  power-factor  and 
yet  involves  no  extra  measuring  apparatus  and  no  extra 
calculation  or  accounting.  In  operation  it  is  exactly  the 
same  as  the  straight  energy  rate. 

LEGISLATION  ON  ELECTRIC  TR.VNSM ISSION. 

Mr.  L.  M.  Harnet-Lyon  limited  his  paper  on  the  subject 
of  transmission  legislation  to  rights  of  way,  the  rights  ot 
crossing  other  public  utilities,  and  responsibility  for  acci¬ 
dents.  He  gave  a  short  historical  sketch  of  the  develop¬ 
ment  of  electric  energy  transmission,  beginning  with  the 
demonstration  by  Marcel  Deprez  at  the  electrical  exposition 
in  Munich  in  1881,  where  hp  was  transmitted  7  km.  The 
first  successful  demonstration  of  the  economic  value  ot 
energy  transmission  was  made  by  von  Dolivo-Dobrowolski 
at  Frankfort  in  i8()i,  when  several  hundred  horse-power 
was  transmitted  170  km  at  15,000  volts.  The  author  then 
showed  how  the  rapid  development  of  electric  energy  trans¬ 
mission  has  naturally  involved  many  conflicts,  due  to  inter¬ 
ference  with  telephone  and  telegraph  systems  and  to  danger 
from  high-tension  lines,  such  as  are  necessary  in  long-dis¬ 
tance  work;  hence  the  necessity  of  legislation.  Taking 
up  the  question  of  right  of  way,  the  author  discussed  the 
laws  of  Switzerland.  France.  Italy,  Spain  and  Austria. 
He  then  briefly  outlined  legislation  regarding  the  protec¬ 
tion  of  pre-existing  lines  from  danger  or  disturbance,  and 
described  the  laws  of  Germany,  Switzerland.  France  and 
-Austria.  In  order  to  settle  disputes  satisfactorily  and  to 
keep  pace  with  engineering  development  the  author  recom¬ 
mended  the  creation  of  a  technical  body  which  should  draft 
those  regulations  that  require  expert  engineering  knowl¬ 
edge.  France  and  Switzerland  have  organizations  of  this 
kind. 

Finally  the  question  of  responsibility  was  taken  up  and 
the  laws  of  Switzerland.  France  and  .Austria  were  briefly 
described. 

The  pajier  was  discussed  by  Messrs.  Lombardi.  Bonghi, 
Gerard  and  others. 

LEGISLATION  ON  ELECTRICAL  TRANS.M  LSSION. 

Mr.  E.  C.  Ericson  outlined  some  of  the  most  important 
points  to  be  covered  by  legislation  on  electrical  transmis¬ 
sion  of  energy,  namely,  safety  and  control  of  transmission 


and  distribution  lines,  responsibility  in  case  of  damage, 
utilization  of  public  highways,  control  of  service  furnished 
to  the  public,  tax  on  energy,  and  electrical  commissions. 

He  then  briefly  reviewed  the  legislation  of  Germany, 
Austria,  Belgium,  Denmark,  Spain,  the  United  States,  Fin¬ 
land,  France,  Great  Britain,  Italy,  Japan,  Mexico,  Norway, 
Russia,  Sweden  and  Switzerland.  In  conclusion  the  author 
voiced  the  following  sentiments: 

(1)  Too  little  legislation  is  better  than  too  much. 

(2)  The  state  control  and  supervision  of  electric  sys¬ 
tems  should  be  concentrated  on  the  points  where  it  is  most 
needed. 

(3)  Practical  experience  should  have  a  reasonable  in¬ 
fluence  in  the  formulation  of  laws  and  rules. 

(4)  All  legislation  or  lack  of  legislation  which  tends  to 
increase  the  cost  of  electric  energy  opposes  a  very  im¬ 
portant  factor  in  the  development  of  the  industries  and 
comfort  of  the  community. 

The  report  was  discussed  by  Messrs.  Gerard,  Bonghi  and 
others. 


Public  Service. 


.A  joint  meeting  of  the  Los  Angeles  Section  of  the 
American  Institute  of  Electrical  Engineers  and  the  En¬ 
gineers  and  Architects’  Association  of  Southern  California 
was  held  following  an  informal  dinner  in  Los  .Angeles, 
Dec.  19,  with  an  attendance  of  about  150  members  from 
both  societies.  The  meeting  was  opened  by  Mr.  Frank  .A. 
WolfY,  Jr.,  of  the  National  Bureau  of  Standards,  Washing¬ 
ton,  who  in  the  course  of  his  remarks  said  that  he  intended 
to  report  favorably  relative  to  the  establishment  of  a  branch 
of  the  bureau  on  the  Pacific  Coast. 

The  subject  of  the  evening  was  “Public  Service."  which 
was  treated  in  a  paper  by  Mr.  T.  B.  Comstock,  .M.  E.,  en¬ 
gineer  for  the  Board  of  Public  Utilities  of  Los  .Angeles. 
The  paper  dealt  with  the  subject  from  its  first  stages, 
tracing  it  to  the  point  where  the  individual,  and  later  the 
corporation,  controlled  public  utilities  owing  to  the  great 
sums  of  money  involved.  Mr.  Comstock  said  that  proper 
and  considerate  regulation  would  only  be  brought  about  by 
the  engineer,  able  and  well  trained,  and  by  a  regulating 
board  free  from  any  taint  of  politics.  Mr.  Comstock  does 
not  believe  that  municipal  ownership  will  ever  adequately 
fulfil  the  mission  of  the  private  corporation. 

Mr.  George  .A.  Damon,  dean  of  Throop  Polytechnic  In- 
-stitute,  Pasadena,  spoke  of  capitalization,  over-capitaliza¬ 
tion,  and  of  funds  derived  from  stock  and  bond  issues  and 
the  proper  disposition  thereof.  He  said  that  the  time  was 
not  far  distant  when  surplus  earnings,  instead  of  being 
used  as  dividends,  would  be  employed  to  decapitalize,  de¬ 
velopment  cost  thus  being  removed  from  the  capitalization. 
Mr.  Damon  believes  that  the  time  will  come  when  the  seal 
of  the  government  will  be  placed  upon  the  securities  of 
public-.service  corporations  to  secure  the  investor. 

Mr.  R.  H.  Ballard,  of  the  Southern  California  Edison 
Company,  entered  into  the  discussion  by  explaining  the  real 
object  of  a  corporation,  which  is  an  association  of  in¬ 
dividuals  and  not  an  octopus,  as  the  average  citizen 
imagines.  Mr.  Ballard  said  that  the  citizen  may  think 
well  of  the  president  and  the  officers  of  such  company  and 
consider  the  employees  “fine,”  but  nevertheless  have  no 
use  for  the  corporation.  He  further  stated  that  placing 
public  utilities  under  the  control  of  the  California  State 
Railroad  Commission  in  the  manner  now  provided  might 
confine  that  body  to  regulating  service  and  extensions,  a 
municipal  utility  board  establishing  rates. 

Prof.  C.  L.  Cory,  University  of  California,  pointeii  out 
that  service  is  far  more  important  than  rates,  and  that 
any  fair-minded  citizen  would  pay  any  reasonable  charge, 
even  above  that  now  asked,  if  service  were  supplied  in 
accordance  therewith.  Mr.  Cory  deplored  the  fact  that 
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the  public  seemingly  will  not  pay  the  price  that  expert 
engineering  talent  warrants.  He  believes  that  until  this 
feature  is  improved  the  fair  and  consistent  regulation  of 
public  utilities  cannot  be  brought  about. 

Mr.  O.  H.  Ensign,  chairman  of  the  local  section,  who 
presided,  spoke  of  the  misappropriation  of  funds  derived 
from  bond  sales  and  the  like  which  had  come  under  his 
notice,  and  referred  to  the  short-lived  corporation,  organ- 
izetl  simply  for  the  purpose  of  robbing  the  small  and 
unsuspecting  investor.  Mr.  Ensign  said  that  by  such  opera¬ 
tions  the  reasonably  fair  corporation  was  often  brought 
under  suspicion. 

The  meeting  was  in  session  four  and  one-half  hours  and 
jiroved  one  of  the  most  interesting  of  the  present  season. 
It  is  planned  to  hold  similar  sessions  during  the  winter, 
riie  next  regular  meeting  of  the  local  section  will  be  held 
on  Jan.  16,  when  ‘Tllumination’’  will  be  the  subject  for  dis¬ 
cussion.  Papers  will  be  presented  by  Mr.  E.  V.  Porter  and 
Mr.  S.  R.  I.ewis. 


California  Public  Utilities  Law. 

As  provided  for  in  the  recent  ameiuhnents  to  the  state 
constitution  passed  at  a  special  election  in  October,  a  law 
creating  a  State  Railroad  Commission  of  five  members  and 
defining  its  powers  and  duties  has  been  enacted  by  the 
Legislature  at  a  special  session  called  by  the  Governor. 
The  bill,  technically  known  as  the  Railroad  Commission  act 
and  commonly  referred  to  as  the  public-utility  law,  abro¬ 
gates  the  Railroad  Commission  law  passed  at  the  last  regu¬ 
lar  session  of  the  Legislature.  It  was  drafted  by  a  com¬ 
mittee  appointed  at  the  Governor’s  legislative  congress 
recently  held  in  San  Francisco,  consisting  of  Messrs.  J.  M. 
Eshleman,  president  of  the  State  Railroad  Commission ; 
Max  Thelen,  attorney  for  the  commission ;  Senators  L.  G. 
Burnett.  L.  R.  Hewitt  and  J.  W.  Stetson ;  Assemblymen 
Arthur  Joel,  C.  L.  Preisker  and  W.  A.  Sutherland.  When 
signed  by  the  Governor,  which  action  is  assured,  the  act 
becomes  operative  in  ninety  days  after  the  adjournment  of 
the  special  session. 

The  hill  as  ])asse<l  makes  use  of  the  wide  plenary  powers 
granted  the  Legislature  by  the  new  constitutional  amend¬ 
ment.  It  is  modeled  after  the  public  utilities  measures  of 
Xew  ^’ork  and  Wisconsin,  and  is  said  to  he  even  more  com¬ 
prehensive  than  any  of  the  others  in  the  regulation  of  state 
utilities.  The  State  Railroad  Commission  is  increased  from 
three  to  five  members,  appointive  by  the  Governor,  with  an 
annual  salary  of  $6,000  each.  The  three  present  inciun- 
hents  will  serve  out  the  period  for  which  they  were  elected 
by  the  people,  and  two  additional  commissioners  will  be  im¬ 
mediately  appointed.  The  power  of  the  commission  is  aug- 
tnented  to  include  all  public  utilities,  which  term  the  bill 
defines  as  including  “every  common  carrier.  ])ipe-line  cor¬ 
poration.  gas  corporation,  electrical  corporation,  telephone 
corporation,  telegraph  corporation,  water  corporation, 
wharfing  and  warehouseman,  as  those  terms  are  defined  in 
this  section,  and  each  thereof  is  hereby  declared  to  he  a 
public  utility.” 

The  commission  has  the  power  to  fix  rates  for  service, 
to  regulate  the  standards  of  et|uipmcnt  and  service,  to  re¬ 
view  all  stock  and  bond  issues  offered  for  sale,  and  to  see 
that  funds  so  derived  are  invested  as  stipulated.  It  has 
the  authority  to  annul  bond  issues  upon  evidence  of  fraud 
or  possible  injury  to  investors,  and  to  prevent  over-capital¬ 
ization.  .\  drastic  measure  of  the  bill  denies  corporations 
the  right  of  appeal  from  the  commission's  ruling  on  writs 
of  certiorari;  it  is  provided  that  such  appeals  may  go  be¬ 
fore  the  Supreme  Court  only  on  questions  of  law  and  not  of 
facts,  the  latter  being  determined  solely  by  the  commission, 
which  may  adopt  its  own  procedure  in  taking  testimony 
atid  is  not  governed  by  rules  of  evidence. 


In  the  application  of  street  railways  a  “certificate  of 
public  necessity”  must  accompany  a  petition.  The  law 
provides  that  municipalities  may  at  a  special  or  regular 
election  vote  to  retain  jurisdiction  over  the  public  utilities 
within  the  corporate  limits.  The  Legislature  appropriates 
the  sum  of  $210,000  for  the  use  of  the  State  Railroad  Com¬ 
mission  in  carrying  out  the  provisions  of  the  law. 

Public  Service  Commission  News. 

NEW  JERSEY  COM. MISSION. 

riie  Board  of  Public  Utility  Commissioners  of  Xew 
Jersey  will  hold  several  hearings  next  week.  On  Jan.  2 
the  board  w’ill  hear  the  complaint  of  the  township  of 
Bordentown  against  the  Riverside  Traction  Company  in 
reference  to  the  refusal  of  the  company  to  provide  reduced- 
rate  transportation  for  school  children  and  free  trans¬ 
portation  for  certain  township  officials.  The  board  will 
also  hear  the  complaint  of  the  Maple  Shade  Improvement 
■Association  against  the  Public  Service  Railway  regarding 
the  rates  of  fare  between  Camden  and  Maple  Shade.  On 
Jan.  3  the  board  will  continue  at  Newark  its  investigation 
ijito  the  reasonableness  of  rates  charged  by  the  Public 
Service  Gas  Company.  On  Jan.  5  the  board  will  hear  the 
complaint  of  Edward  J.  Dusel  against  the  New  York  Tele¬ 
phone  Company  in  regard  to  alleged  failure  to  supplv  serv¬ 
ice  in  the  borough  of  Dunellen. 

OHIO  CO.M  MISSION. 

In  the  case  of  Denny  Cross  against  the  Central  Union 
Telephone  Company  the  Ohio  Public  .Service  Commission 
has  issued  a  decision  to  the  effect  that  companies  cannot 
terminate  service  to  subscribers  at  will,  but  must  frame  a 
set  of  rules  by  which  to  he  guided  in  such  action,  and  that 
these  rules  must  he  incorporated  in  the  contract.  Cross 
complained  that  the  company  had  “cut  out”  his  telephone 
on  Dec.  18  on  the  allegation  that  he  had  not  paid  his  bill 
for  the  month.  It  developed  that  the  only  rule  the  com¬ 
pany  had  in  regard  to  the  payment  of  bills  is  that  a  dis¬ 
count  would  he  allowed  if  they  were  paid  before  the  tenth 
of  the  month.  Failure  to  pay.  however,  usually  brought  a 
discontinuance  of  service  about  the  eighteenth  of  the 
month,  but  this  was  shown  to  he  solely  a  matter  of  practice 
without  definite  rule  or  contract  as  to  terms.  The  com¬ 
pany  was  ordered  to  restore  the  service  to  Mr.  Cross  pend¬ 
ing  the  settlement  of  the  difficulty  over  the  account  and  was 
told  that  it  must  put  in  use  a  set  of  definite  rules  and 
regulations  before  it  could  di.scontinue  .service  for  any 
cause. 

The  Circuit  Court  has  reversed  the  decision  of  the 
Common  Pleas  Court  in  the  case  of  the  Tiffin  Art  Metal 
Company  against  the  Tiffin  Consolidated  Telephone  Com¬ 
pany,  Tiffin,  in  which  the  authority  of  municipal  councils 
to  fix  rates  for  service  was  brought  into  question.  The 
decision  of  the  higher  court  is  to  the  effect  that  this 
authority  does  not  extend  to  fixing  rates  under  the  public- 
utilities  act  passed  by  the  last  Legislature.  This  decision 
follows  similar  findings  made  several  years  ago  so  far  as 
the  authority  of  municipal  councils  is  concerned.  The  case 
originated  in  an  ordinance  passed  by  the  City  Council  of 
Tiffin  on  Oct.  4.  by  which  a  material  reduction  from  the 
old  rates  was  made.  The  ordinance  was  ignored  by  the 
telephone  company,  and  the  Art  Metal  Company  instituted 
suit  in  Common  Pleas  Court  asking  for  an  injunction, 
which  was  granted.  The  case  was  then  carried  to  the 
Circuit  Court.  The  telephone  company  some  time  ago 
filed  a  petition  with  the  Public  Service  Commission  asking 
for  a  hearing  on  its  schedule  of  rates  to  determine  whether 
they  are  reasonable  and  to  prevent  the  city  from  enforcing 
the  ordinance.  This  is  still  pending,  and  the  company  is 
under  bond  of  $30,000  to  guarantee  a  rebate  should  the 
lower  rate  he  decided  upon  by  the  commission. 
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MARYLAND  COMMISSION. 

i'he  Maryland  Public  Service  Commission  has  held  a 
hearing  in  the  case  of  the  Consolidated  Gas,  Electric  Light 
&  Power  Company  against  the  Paper  Mills  Company,  aris¬ 
ing  out  of  the  controversy  between  the  two  companies  about 
charges  of  electricity.  The  Paper  .Mills  Company  asserts 
that  it  was  assured  by  the  Gas  &  Electric  company  that  its 
bill  would  not  exceed  $100  a  month  and  refused  to  pay 
more  than  that.  The  Gas  &  Electric  company  said  there 
was  no  such  agreement,  though  it  had  been  estimated  that 
the  bills  would  not  exceed  that  amount,  and  contended  that 
to  allow  a  flat  rate  of  that  amount  would  be  to  make  a  dis¬ 
criminatory  rate  in  favor  of  the  Paper  Mills  Company, 
which  was  forbidden  under  the  Public  Utilities  act.  The 
commission  gave  no  decision  in  the  case. 

Mr.  Charles  E.  Phelps,  chief  engineer  of  the  commission, 
reports  a  valuation  of  the  property  of  the  Chesapeake  & 
Potomac  Telephone  Company  in  Baltimore  city  as  follows; 
Land  and  buildings,  $810,973.38;  exchange  equipment, 
$1,203,929.99;  subscribers’  equipment,  including  installa¬ 
tion,  $781,414.30;  underground  conduits,  $1,142,839.97;  pole 
lines  and  distribution,  $196,225.74;  underground  cables. 
$917,340.40;  interior  block  district,  $108,704.67;  aerial  wire, 
$314,445.52:  aerial  cable,  $198,089.24;  rights-of-way, 

$28,231.22;  total,  $5,702,194.43;  miscellaneous  property. 
$79,162.45;  gross  capital  investment,  $5,781,356.88;  de¬ 
preciation  for  four  months,  at  rate  of  5.95  per  cent  yearly. 
$113,714,78;  net  capital  investment  as  of  April  i,  1911, 
$5,667,642.10:  depreciation  for  four  months  at  rate  of  6  per 
cent  yearly,  $115,627.14;  net  capital  investment  as  of  .-Vpri' 
I,  1911.  $5,665,729.74.  'I'he  figures  given  above  were  taken 
as  of  Xov.  30.  1910.  As  the  valuation  was  as  of  April  i, 
1911.  there  was  a  depreciation  of  four  months  to  be  de¬ 
ducted.  'riie  rate  of  depreciation  figured  is  6  per  cent  per 
annum,  making  the  rate  for  four  months  2  per  cent.  In¬ 
vestigation  by  the  commission’s  experts  of  the  figures  from 
the  company  as  to  co.st,  charges  and  service  is  steadily 
progressing. 

Baltimore  city  has  directed  Deputy  City  Solicitor  Alex¬ 
ander  Preston,  formerly  associate  counsel  for  the  Consoli¬ 
dated  Gas,  Electric  &  Power  Company,  to  devote  his  entire 
time  to  the  case  to  come  before  the  Public  Service  Com¬ 
mission  relating  to  rates  for  electricity  and  gas.  It  was 
explained  by  Mr.  \V.  Cabell  Bruce,  of  counsel  to  the  com¬ 
mission,  that  the  commission  and  its  counsel  would  act  at 
the  hearing  as  potential  prosecutors.  That  is,  if  the  com¬ 
mission  had  questions  that  were  not  asked  of  witnesses  by 
the  citv  solicitor,  then  the  commission  itself  would  ask 
them. 

Chairman  Ambler  of  the  commission  has  been  selected  to 
succeed  Judge  Xiles,  who  recently  resigned  from  the 
Supreme  bench,  and  it  is  the  general  belief  that  Commis- 
>ioner  Phillip  1).  Laird,  whose  regular  term  expires  next 
-May,  will  be  named  as  his  successor.  If  a  new  man  were 
appointed  to  Mr.  Ambler’s  place  it  would  probably  delay 
the  settlement  of  the  investigations  now  under  way,  as  at 
the  expiration  of  Mr.  Laird’s  term  next  May  the  Republican 
'  iovernor  will  in  all  likelihood  name  a  Republican  in  his 
place,  thus  leaving  Dr.  Hering.  the  layman  of  the  commis¬ 
sion,  as  the  only  member  who  had  followed  pending  cases 
through  their  entire  course.  Mr.  Laird  has  been  probably 
the  hardest  worker  of  the  members,  and  by  many  is  consid¬ 
ered  peculiarly  adapted  to  his  duties.  He  is  a  man  of  broad 
learning,  a  deep  student  and  possesses  a  strongly  analytical 
mind.  'I'lie  names  of  Mr.  Marion  V.  Brewington.  of  Wico¬ 
mico  County,  who  was  mentioned  for  appointment  at  the 
time  the  present  commission  was  named,  and  Mr.  William 
C'abell  Bruce,  at  present  general  coun.sel  to  the  commission, 
have  also  been  mentioned.  If  a  Republican  is  to  be  named 
it  is  believed  that  the  place  will  first  be  offered  to  Mr, 
Morris  A.  Soper,  for  whom  Governor  Crothers  has  ex¬ 
pressed  high  admiration.  It  is  presumed  that  Mr.  Golds- 
borough  also  would  gladly  welcome  the  opportunity  of 


acknowledging  Mr.  Soper's  services  to  his  party  by  re¬ 
naming  him  in  May. 

NEW  YORK  COMMISSION. 

1  he  hearing  on  the  complaint  made  by  certain  organiza¬ 
tions  of  stationary  engineers  that  the  New  York  Edison 
Company  gives  discriminatory  rates  to  large  customers  was 
resumed  Dec.  26  before  Commissioner  Maltbie  of  the 
Commission  for  the  Eirst  District.  'I'he  complainants  had 
again  secured  counsel,  and  the  latter  called  the  general 
auditor  of  the  New  York  Edison  Company,  who  was 
examined  as  to  the  compiling  and  meaning  of  certain  parts 
of  the  annual  reports  of  the  company.  'I'he  next  hearing 
is  scheduled  for  Jan.  3,  1912.  ;it  2:30  p.  m. 


CURRENT  NEWS  AND  NOTES. 


Car-Lighting  6o-Volt  Standard. —  I'he  Harriman  lines, 
the  Chicago  &  Northwestern  and  the  Northern  Pacific  rail¬ 
roads  have  decided  to  adopt  60  volts  as  the  standard  for 
car  lighting. 

♦  ♦  * 

Coi.ORADO  Electric  Club. — At  the  I'hursday  luncheon 
of  the  Colorado  Electric  Club  on  Dec.  21  an  unusually  large 
attendance.  194.  listened  to  a  strong  plea  for  the  grand 
jury  system  by  ex-Senator  1'.  M.  Patterson,  owner  of  the 
Denver  News.  I'he  club  will  give  a  New  Year’s  ball  and 
entertainment  in  the  banquet  hall  of  the  Brown  Palace 
Hotel,  Denver,  at  8:30  p.  m..  Dec.  29. 

*  *  * 

Commonwealth  Edison  Section  ok  X.  !•'.  L.  .\. —  In 
carrying  out  its  policy  of  inviting  men  prominent  in  public- 
service  affairs  to  address  it,  the  Commonwealth  l-'dison 
Section  of  the  National  Electric  Light  Association  will 
listen  to  Mr.  L.  C.  Eritch,  chief  engineer  of  the  Chicago 
<  ireat  Western  Railroad,  on  Jan.  3,  at  .Association  Hall. 
19  South  LaSalle  Street,  t'hicago.  Mr.  Eritch’s  subject 
will  be  “  I'he  Chicago  Railway  Terminals." 

•*  ♦  ♦ '  ♦ 

Luni  iiEON  Ci.ui!  FOR  Bo.ston. — A  luncheon  club  was 
started  in  Bo.ston  Wednesday.  Dec.  20,  at  the  Hotel 
'I'horndike.  The  New  England  Section  of  the  National 
Electric  Light  Association,  together  with  several  electrical 
manufacturers  and  supply  men.  has  been  instrumental  in 
getting  the  club  .started,  but  it  will  be  compo.sed  of  mem¬ 
bers  of  all  lines  of  the  electrical  industry.  It  is  the  inten¬ 
tion  to  arrange  to  have  a  speaker  of  prominence  at  the 
luncheons,  which  will  be  given  weeklv. 

*  *  * 

President  I'akt’s  Reference  to  Illinois-.Mississibbi 
Waterw.vy. — In  his  message  to  Congress  of  Dec.  21  Pres¬ 
ident  Taft  said  that  the  project  for  a  navigable  waterway 
from  Lake  Michigan  to  the  mouth  of  the  Illinois'  River 
and  thence,  by  way  of  the  Mississippi,  to  the  Gulf  t»f 
Me.xico  is  one  of  national  importance.  He  speaks  of  the 
Chicago  Drainage  Canal,  connecting  the  Chicago  River 
with  the  Desplaines  River,  which  in  turn  flows  into  the 
Illinois  River,  as  an  asset  of  the  nation.  In  view  of  the 
fact  that  the  people  of  Illinois  have  authorized  the  expendi¬ 
ture  of  $20,000,000  to  carry  this  waterway  62  miles  farther, 
to  Utica,  HI.,  the  head  of  navigation  on  the  Illinois  River, 
the  President  thinks  that  this  work  should  be  supplemented 
by  the  i^ational  government.  He  recommends  that  the  term 
of  service  of  the  special  board  of  government  engineers 
which  has  studied  this  project  be  continued,  and  that  it  be 
empowered  to  negotiate  with  the  State  authorities,  with  the 
idea  of  constructing  the  navigable  waterway  from  Lock- 
port.  III.,  to  the  mouth  of  the  Illinois  River.  'I'he  project  is 
of  interest  to  electrical  men,  in  northern  Illinois  partic¬ 
ularly,  because  of  the  hydroelectric  possibilities  of  such  a 
waterway,  if  constructed. 
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Wichita  (Kan.)  Municipal  Lighting  Plan  De¬ 
feated. — At  a  special  municipal  election  held  recently  at 
Wichita,  Kan.,  a  proposal  for  the  erection  of  a  municipal 
electric-light  plant  was  defeated  by  a  vote  of  2345  to  790. 

*  *  * 

Gas-Engine  Centkal  Stations. — In  a  recent  paper  read 
before  a  gas-engine  association  Mr.  Rossiter  Holbrook 
stated  that  there  is  over  60,000  hp  from  gas  engines  in  the 
central  stations  of  this  country,  and  that  there  are  over 
170  central-station  gas-producer  plants  in  England. 

♦  ♦  ♦ 

Te.sts  of  Meters. — Of  6309  tests  of  meters  made  by  the 
.New  York  Public  Service  Commission,  Second  District, 
in  September,  1911,  333,  or  5.28  per  cent,  were  fast;  5089, 
or  80.66  per  cent,  were  accurate,  and  887,  or  14.06  per 
cent,  were  slow.  Of  237  companies  41  did  not  report,  and, 
of  the  remainder  which  reported,  103  made  no  tests. 

*  *  * 

Brooklyn  Co.mpany  Section,  N.  E.  L.  A. — At  the  meet¬ 
ing  of  the  Brooklyn  Company  Section  of  the  N.  E.  L.  A. 
to  be  held  at  the  Johnson  Building  Jan.  8,  1912,  the  speakers 
will  be  Mr.  T.  1.  Jones,  whose  topic  will  be  ‘‘Development 
of  Our  Business  During  1911.”  and  Congressman  W.  C. 
Kedfield,  who  will  speak  on  "Industrial  Contracts  Here  and 
.Abroad.” 

*  *  * 

.New  York  Edlson  Company  h'ouNus  a  School. — The 
New  York  Edison  Company  has  established  a  .school  for 
the  education  of  the  512  employees  who  constitute  its  con¬ 
tract  and  inspection  department.  It  opened  on  Dec.  27 
in  the  Edison  .Auditorium.  The  plan  follows  the  general 
lines  of  the  educational  system  started  by  big  business  enter- 
Itrises,  especially  in  Germany,  to  teach  employees  business 
details  ancl  fit  them  for  promotion.  The  term  will  be  for 
six  months  and  the  class  sessions  will  be  held  daily  except 
b'riday  between  4  and  5 :3o  p.  m. 

=1=  *  * 

Isolated  Electric  Pi. ants. — In  a  paper  presented  by  Mr. 
Rossiter  Holbrook  before  the  annual  meeting  at  Cleve¬ 
land  on  Dec.  6  of  the  National  Gas  Engine  .Ass(jciation  it 
IS  stated  that  in  fifteen  of  the  principal  states,  which  were 
mentioned  by  name,  there  is  5,544.888  engine  horse-power 
in  isolated  electric  plants,  with  which  is  contrasted  the 
United  States  Census  figure  of  4,862,921  for  the  total 

horse-power  of  the  central  stations  of  the  United  States. 
It  is  stated  that  the  isolated  plants  of  Ohio  aggregate  over 
8<^looo  hp.  and  those  of  Cleveland  over  39o.o(K)  hp. 

*  *  * 

New  York  Jovian  Lunch  Club. — .\t  the  luncheon  of 

the  .Sons  of  Jove  held  in  New  A'ork  Dec.  27  there  were  152 
in  attendance,  this  being  the  largest  number  present  at  any 
of  the  luncheons  thus  far.  The  speaker  on  this  occasion 
was  Mr.  T.  C.  Martin,  secretary  of  the  National  Electric 
Light  .A.ss»>ciation.  who  spoke  on  “Co-operation  in  the  Elec¬ 
tric-Lighting  I'ield.”  Mr.  Martin  told  of  the  benefit  of  the 
co-operative  get-together  methods  of  the  association  both 
to  the  lighting  companies  and  to  the  general  public,  and 
which  had  led  to  an  increase  of  the  membership  of  the 
association  from  a  little  over  3000  three  years  ago  to  over 
10.000  .Tt  the  present  time. 

*  *  * 

Platinum  Consu.mption  and  Production  in  U.nited 
States. — .According  to  Mr.  Waldemar  Lindgreen,  of  the 
LInited  State.s  Geological  Survey,  the  placer  mines  in 
Oregon  and  California,  from  which  the  entire  output  of 
crude  platinum  in  the  United  States  is  recovered,  pro¬ 
duced  390  troy  ounces  of  platinum,  valued  at  $9,507,  in 
1910.  against  673  oz..  valued  at  $12,803.  in  1909.  A  con¬ 
siderable  quantity  of  refined  platinum,  estimated  to  be  4800 
oz..  valued  at  $156,960.  is  produced  from  imported  crude 
platinum,  the  largest  part  of  which  comes  from  Colombia 


and  Russia.  The  total  output  of  refined  platinum  in  the 
United  States,  of  both  domestic  and  foreign  origin,  was 
about  5573  fine  ounces,  valued  at  $182,237. 

*  *  * 

PiiiLADELPiiiA  Section,  I.  E.  S. — At  a  meeting  of  the 
Philadelphia  Section  of  the  Illuminating  Engineering  So¬ 
ciety  held  on  Dec.  15  a  paper  on  institutional  lighting  was 
presented  by  Dr.  W.  M.  L.  Coplin,  medical  director  of  the 
Jefferson  Hospital  and  professor  of  pathology,  Jefferson 
Medical  College.  The  author  has  made  a  thorough  study 
of  the  problem  of  correct  and  efficient  illumination,  espe¬ 
cially  of  wards  and  operating  rooms  in  hospitals,  both  here 
and  abroad,  and  a  great  many  new  ideas  in  regard  to  what 
is  required  in  hospital  lighting  were  obtained  from  him. 
'file  paper  was  discussed  by  Dr.  William  Spitzka,  Professor 
Hoadley,  of  Swarthmore  College,  and  Messrs.  C.  B.  Regar, 
C.  O.  Bond,  F.  N.  Morton  and  G.  B.  Muth.  The  attend¬ 
ance  totaled  139  members  and  guests. 

*  *  * 

Tests  of  a  Suction  Gas  Producer. — Bulletin  No.  50  of 
the  engineering  experiment  station  of  the  University  of 
Illinois  gives  the  results  of  twenty-five  tests  made  on  a 
small  suction  gas  producer  for  the  purpose  of  obtaining 
data  on  the  efficiency,  reliability  and  operation  of  suction 
producers  of  small  size  using  anthracite  as  a  fuel.  The 
theory  of  gas  producers  is  discussed  at  some  length.  The 
conclusion  is  reached  that  a  producer  of  the  above  type  is 
a  practical  piece  of  apparatus  for  a  class  of -work  not  re¬ 
quiring  close  regulation;  also  that  the  percentage  of  CO,  in 
the  gas  can  vary  within  wide  limits  without  affecting  the 
efficiency  of  operation.  .A.  very  complete  set  of  forms  for 
reporting  tests  has  been  drawn  up,  and  the  formulas  for 
calculating  the  trials  have  been  deduced. 

*  ♦  ♦ 

Philadelphia  Ei.ectric  Co.mpany  Section.  N.  E.  L.  A. 
— .At  the  meeting  of  the  Philadelphia  Electric  Company 
Section  of  the  N.  E.  L.  A.  Dec.  18  Mr.  A.  H.  .Armstrong, 
of  the  General  Electric  Company,  gave  an  interesting  talk 
on  “The  Coming  of  the  Electric  Locomotive.”  During 
the  month  the  commercial  and  meter  department  branches 
held  meetings,  the  former  being  addressed  by  Mr.  C.  J. 
Russell,  who  spoke  on  “Corporations,"  and  the  latter  being 
addressed  by  Mr.  E.  L.  Kyle,  who  read  a  paper  on  the 
“errometer.”  The  instrument  is  essentially  of  the  high¬ 
speed,  motor-driven  recording  type,  having  a  multiplicity 
of  siphon  pens  operated  by  electromagnets,  and  is  used  for 
determining  the  accuracy  of  the  various  methods  of  meter 
testing.  It  was  constructed  by  the  meter  department  of  the 
Philadelphia  Electric  Company. 

*  ♦  ♦ 

Panama  Canal  Drydock  to  Be  Ei.ectrically  Operated. 
— Plans  for  the  completed  Panama  Canal  include  a  large 
graving  dock,  or  drydock.  which  will  be  located  at  Balboa, 
at  the  Pacific  entrance  to  the  canal.  The  design  of  the  dock 
has  been  placed  under  the  immediate  charge  of  Canal  Com¬ 
missioner  H.  H.  Rousseau,  civil  engineer.  U.  S.  N.,  who 
has  recommended  a  dock  with  a  length  sufficient  to  receive 
vessels  1000  ft.  in  length,  with  a  clear  width  at  the  entrance 
of  not  less  than  no  ft.  and  a  depth  of  39 ‘ft.  over  the  sill, 
as  compared  with  mean  sea  level.  Miter  gates  of  design 
similar  to  the  miter  gates  of  the  Panama  Canal  locks  are 
recommended  for  the  drydock.  These  gates  wdll  be  operated 
by  electric  motors.  Along  each  side  of  the  dock  will  be 
tracks  for  a  40-ton  locomotive  crane,  and  the  dock  will  be 
provided  with  the  usual  capstans,  electrically  operated.  The 
pumping  plant  will  consist  of  not  less  than  three  vertical 
centrifugal  pumps  of  large  size  and  two  small  drainage 
pumps.  These  will  be  driven  by  electric  motors,  and  energy 
w’ill  be  obtained,  no  doubt,  from  the  hydroelectric  plant  at 
Gatun.  Repair  shops  equipped  with  electrically  operated 
machine  tools  will  be  placed  alongside  the  drydock. 
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HYDROELECTRIC  ENERGY  FOR  IRRIGATION. 

Minidoka  (Idaho)  Federal  Project,  Utilizing  10,000-hp 
for  Electric  Pumping.  . 

Water  for  Irrigating  48,000  Acres  Lifted  66  ft. — Detailed  Cost 
of  Construction  and  Operation  of  Generating  Plant,  Trans¬ 
mission  Lines  and  Pumping  Stations  -Energy  Sold  for 
Heating  at  0.14  Cent  per  Kw-hour  and  for  Light¬ 
ing  at  7  Cents  per  Kw-hour. 

THK  development  of  irrigation  in  Idaho  has  reached 
a  state  such  that  the  desirable  lands  which  can 
economically  be  reached  by  gravity  ditches  are  now 
nearly  all  covered.  In  many  cases,  too,  the  upper  benches, 
when  watered,  are  even  more  valuable  from  an  agricultural 
standpoint  than  the  lower  gravity  lands. 

On  the  Mini<loka  Project  in  southern  Idaho  the  United 
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covers  approximately  10,000  acres  and  holds  53,500  acre-ft. 
.•\bout  200  miles  further  up  the  river  is  the  Jackson  Lake 
storage  reservoir,  the  water  from  which  is  used  during  the 
low  stage  of  the  river. 

.At  the  diversion  dam  is  located  the  hydroelectric  plant 
which  supplies  the  power  required  for  pumping  and  for 
other  purposes  about  the  project.  The  development  uses 
just  about  the  minimum  flow  of  the  river,  to  which  there  are 
prior  claims  below,  so  that  the  water  must  be  allowed  to 
pass  downstream. 

The  power  house  is  a  reinforced-concrete  structure  with 
steel  roof  trusses  and  purlins  covered  by  matched  lumber 
and  galvanized  corrugated  iron.  It  measures  149  ft.  long 
by  50  ft.  wide  and  90  ft.  high  from  the  bottom  of  the  tail- 
race  to  the  peak  of  the  roof.  It  contains  five  main  generator 
units  of  the  vertical  type,  each  of  2(KHi-hp  rated  capacity, 
and  operating  under  heads  of  46  ft.  from  forebay  to  tail- 
race.  There  are  also  two  i8o-hp  turbine-driven  exciters. 

Each  main  unit  consists  of  a  single  Francis  runner,  54  in. 


States  Reclamation  Service  has  in  operation  the  largest 
pumping  system  that  has  been  undertaken.  Here  water  is 
pumped  for  approximately  48,000  acres,  the  average  lift  be¬ 
ing  66  ft.  Mr.  Barry  Dibble,  electrical  engineer.  United 
.States  Reclamation  Service,  in  charge  of  the  Minidoka 
power  and  pumping  system,  presented  a  paper  describing 
the  electrical  equipment  of  the  completed  project  before  the 
Idaho  Society  of  Engineers  at  Boise,  Nov,  25,  from  which 
address  the  present  account  is  abstracted. 

POWER  PLANT  AT  MINIDOKA. 

The  Minidoka  Project,  as  a  whole,  takes  water  from  the 
Snake  River  at  the  diversion  dam  near  Minidoka.  This 
dam  is  about  50  ft.  in  height  and  forms  a  backwater  known 
as  Lake  Walcott,  which  at  the  level  of  the  spillway  crest 


in  diameter,  operating  at  200  r.p.m.,  direct-connected  to  a 
1400-kva,  three-phase,  2200-volt  generator.  The  weight 
of  the  rotating  parts  is  supported  from  a  thrust  bearing 
mounted  above  the  generator  and  consisting  of  two  cast- 
iron  disks  in  a  water-cooled  oil  bath,  the  oil  being  circulated 
by  vanes  cut  on  the  rotating  face. 

Each  generator  is  directly  connected  to  a  three-phase 
air-blast  transformer  which  has  a  step-up  ratio  of  2300 
volts  to  33,000  volts.  The  33.000-volt  side  of  the  trans¬ 
former  is  star-connected,  its  neutral  point  being  grounded. 
There  are  no  2200-volt  power-house  buses,  each  turbine  with 
its  generator  and  transformer  operating  as  an  independent 
unit,  while  all  switching  is  done  from  the  33,000-volt  side. 
Here  each  transformer  feeds  out  through  disconnecting  and 
oil  switches  to  one  of  two  sets  of  busbars.  Either  bus  can 


Fig.  1 — Main  Generator  Floor  and  Transformer  Gallery,  Minidoka  Power  House. 


for  the  pumping  system.  One  line  extends  down  the  north 
side  of  the  river  and  furnishes  power  to  several  towns  on 
the  project.  The  second  line  has  been  built  direct  to  the 

_ _ _ _  pumping  stations,  a  distance  of 

1 1  miles  across  country.  A  tie 
line  also  connects  the  first  line 
to  the  pumping  stations.  The 
ordinary  spans,  varying  from 
175  ft.  to  250  ft.,  are  carried 
on  wooden  poles,  and  at  the 
river  crossings  spans  varying 
from  7(Hi  ft.  to  1100  ft.  are  sup¬ 
ported  on  steel  towers.  The 
new  construction  is  borne  on 
heavy  poles  35  ft.  to  43  ft.  in 
length,  spaced  250  ft.  apart, 
h'ach  of  the  three  copper  con¬ 
ductors  is  a  hard-drawn  three- 
strand  cable  equivalent  to  No.  5 
B.  &  S.  in  cross-section. 

Herewith  is  given  the  cost  of 
the  line  built  in  the  last  season 
direct  from  the  power  hou.se  to 
the  second  pumping  station.  It 
crosses  the  river  just  below  the 
spillway,  on  five  steel  towers. 
49  to  57  ft.  high,  with  spans  of 
800  ft.  and  sag  allowances  of 
33  ft.  On  the  towers  seven- 
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Fig.  2 — Map  of  Minidoka  Project,  Idaho. 


of  electrolytic  lightning  arresters  designed  for  19,000  volts 
from  line  to  ground. 


POWER  HOUSE.  CAPACITY,  lOOO  KW 


Total  Cost 


Per  Kilowatt 


HuildinK . 

Hydraulic  machinery 
Electric  machinco' 
Freight  and  hauling 
Erection  .  . 


Tailrace  .  . 

Roads  and  telephone  lines 
C.'tmp  and  permanent  (tuarters 
Engineering  and  incidentals.. . 
.\dministration  charges,  etc  .  . . 


completed,  and  in  round  figures 
s  accessories  is  as  shown  above. 


The  pttwer  house  is  now 
the  cost  of  the  plant  and  i 


TRANS.MI.SSION  LINE  ‘B. 


Per  Mile 

of  Line.  Total. 


Surveys  and  location 
Clearing  100-ft.  right  of  way 
Pole  and  tower  line  comiilete 

conductors' . 

Material  . 

Freight  and  hauling  . 

Labor . 


Conductors  (transmis.sion 
ohone) ; 

Material  . 

Freight  and  hauling . 

Lalxir . 

Suiierintendence  and  clerical 
Miscellaneous.  .  . 

Engineering . 


Fig.  3 — Exciter  and  Alternator  Water  Turbines  Below  Generator 

Floor. 


surface,  and  95  per  cent  of  the  holes  were  drilled  and  shot. 
The  pole  holes  alone  cost  on  the  average  $3  each. 

PUMPING  STATIONS 

There  are  three  pumping  stations,  the  first  located  at  the 
end  of  the  gravity  canal  and  lifting  the  water  to  the  first 
level,  the  second  about  1.75  miles  distant,  lifting  a  portion 
to  the  second  level,  and  the  third,  another  0.75  mile  distant. 


SQ9() 


TRANSMISSION  LINES 

The  transmission  system  consists  of  38.4  miles  of  33,000- 
volt  line.  Of  this  29.7  miles,  costing  $34,000,  is  required 


December  30,  1911. 


ELECTRICAL  WORLD. 


f597 


raising  a  final  portion  to  the  third  level.  The  first  station 
lias  a  maximum  capacity  of  600  cu.  ft.  per  second  at  normal 
speed.  The  lift  at  this  station  and  at  each  of  the  others 
varies  from  30  ft.  to  31  ft.  The  stations  are  of  the  same 
general  design  and  a  description  of  the  first  will  in  general 
apply  to  all. 

The  buildings  are  of  reinforced  concrete  with  concrete 
roofs.  The  first  is  140  ft.  long  by  18  ft.  and  30  ft.  wide  atnl 


^ig.  4 — Switchboard  and  Lightning  Arrester. 


45  ft.  high.  It  contains  four  pumping  units,  each  delivering 
125  cu.  ft.  per  second,  and  one  delivering  75  cu.  ft.  per  sec¬ 
ond.  Each  pump  is  located  in  an  independent  concrete 
chamber  17  ft.  x  16  ft.,  protected  by  steel  trash  racks  and 
steel  gages.  The  pumps  are  of  the  vertical-shaft  type  and 
have  both  top  and  bottom  suction.  The  impellers  are  44  in. 
in  diameter  and  run  at  300  r.p.m.  When  starting  a  unit  the 
I)it  gates  are  lowered  and  the  pit  is  pumped  out,  thus  re- 
'lucing  the  power  required  from  the  motors.  When  operat¬ 
ing  the  pump  is  submerged  in  the  water.  The  discharge  is 
controlled  by  a  cylinder  gate  between  the  impeller  and  dif¬ 
fusion  vanes,  the  pumps  discharging  through  a  tapered  cast¬ 
ing  into  a  reinforced-concrete  pressure  pipe  5  ft.  6  in.  in 
diameter.  At  the  discharge  end  each  pipe  is  closed  by  a 
steel-plate  flap  valve,  which  floats  on  the  water  when  the 
pump  is  operating. 

Each  pump  is  driven  by  a  Ooo-hp,  three-phase  synchronous 
inator,  wound  for  2200  volts  and  provided  with  au.xiliary 
squirrel-cage  windings  to  increase  its  starting  torque.  At 
starting  600  volts  is  applied  to  the  motor  armature,  with 
the  field  coils  short-circuited.  The  motor  is  brought  up  in 
this  way  to  nearly  synchronous  speed  as  an  induction  motor, 
and  then  the  field  switch  is  closed  and  the  motor  is  auto¬ 
matically  synchronized  at  low  vdltage.  It  is  then  thrown  on 
to  the  2200-volt  buses. 

Originally  a  small  pump  delivering  i  cu.  ft.  per  second 
was  provided  for  emptying  the  pump  pits.  This  pump  took 
forty  minutes  to  empty  one  pit,  interposing  at  least  this  in¬ 
terval  between  starting  successive  pumps.  To  get  the  pumps 
back  on  to  the  line  in  rapid  succession,  a  discharge  pipe 
with  a  valve  has  been  fitted  to  the  manhole  of  each  pump, 
the  pump  being  thus  made  to  clear  its  own  pit.  Before  a 
unit  is  started  this  i8-in.  valve  is  opened.  Then  the  unit  is 
started  as  before  and  the  pit  is  pumped  out  while  the  pump 
is  running  at  slow  speed.  As  soon  as  the  water  level  has 
fallen  the  pump  speeds  up  and  can  be  synchronized.  As  the 
result  it  now  takes  only  two  minutes  from  the  time  the 
pump  is  started  until  it  can  be  thrown  on  to  the  line,  ready 
for  raising  the  pit  gates  and  beginning  pumping.  The 
actual  interval  between  starting  successive  pumps  is  about 
ten  minutes,  with  one  operator  to  perform  all  the  work. 

The  30,000-volt  transmission  lines  enter  the  pumping  sta¬ 
tion  through  disconnecting  switches,  to  a  single  set  of 


30,000-volt  busbars.  From  this  bus  discbnnecting  and  oil 
switches  lead  to  five  500-kw  air-blast  step-down  trans¬ 
formers  feeding  a  common  2200-volt  bus. 

The  second  pumping  station  contains  four  pumps,  each 
rated  at  125  cu,  ft.  per  second.  Here  the  transformers  for 
the  third  station  are  also  installed,  together  with  the  shop 
equipment  for  all  the  stations  and  the  principal  camp  for 
the  operators.  At  the  third  lift  are  two  125-second-ft.  and 
one  75-second-ft.  pumping  units.  At  present  the  last  pump 
in  each  station  is  being  installed. 

The  final  total  pumping-station  costs  will  be  about  as 
follows ; 

PU.MI’INT,  STATION’S. 


Number  1 

■Number  2. 

Numl)er  3 

Excavation . 

$2  .  UM» 

$5,. 300 

$2,000 

Building .  . 

.IS  ,(K)() 

40,000  ] 

19,500 

Hydraulic  machinery . 

27,2()(t 

23,0(K) 

16,200 

Electrical  machinery . 

44,7(K) 

42,800  1 

1  7 , 3(X) 

Freight  and  hauling . 

10, 3(H) 

9 , 600  I 

5 , 500 

Erection . 

15,800 

14,600  ' 

9,. 300 

Camp  and  permanent  quarters.  .  . 

4,(KM> 

11,000 

500 

Engineering  and  inci  ientals . 

5,000 

3,000 

2,000 

Administration  charges,  etc . 

8 , 5(K) 

7,000 

5,500 

Total . 

$152, (>00  i 

$156,300 

$77,800 

Capacity — cubic  feet  per  second. . 

575 

500 

.325 

Cost  per  second-foot  capacity . 

$265.40 

$312.60 

$239.40 

Pressure  pipes,  including  adminis¬ 
tration  charges . 

$21,400 

$16,500 

$20,200 

Total  length  of  pressure  pipes — feet 

849 

540 

825 

Cost  per  foot . 

$23.90 

$30 . 30 

$24.50 

Cost  per  second-foot  of  capacity,  in 
eluding  pressure  pif)es* . 

S303,(X) 

$346.  (M) 

$.301.00 

s.ns.oo. 


OPERATION  OF  THE  SYSTEM 

In  testing  the  waterwheels  at  the  plant  the  size  and  the 
water  necessary  to  operate  them  made  it  impracticable  to 
measure  the  flow  in  the  ordinary  way.  A  frame  flume 
40  ft.  long  with  a  submerged  cross-section  of  120  sq.  ft.  was 
accordingly  constructed,  floated  in  front  of  the  trash  racks, 
and  loaded  with  anchors  to  hold  it  in  place.  I'he  water 
flowing  through  the  flume  was  then  measured  with  current 
meters,  the  quantities  varying  from  250  cu.  ft.  to  507  cu.  ft. 
per  second. 

The  operation  of  the  entire  system  has  been  very  satis¬ 
factory.  There  hav’e,  of  course,  been  minor  troubles  to  be 
eliminated,  but  these  are  gradually  being  disposed  of,  and 
each  year  shows  more  satisfactory  results  than  the  previous 
one.  The  load  has  been  increasing  very  rapidly.  When  it 
was  determined  to  install  the  final  pumping  units  in  each  of 
the  pumping  stations  it  was  intended  that  this  should  be 
reserve  capacity.  It  is  now  thought,  however,  that  all  the 


Fig.  5 — Forebay  of  Pumping  Station  No.  1. 


units  will  be  required  during  the  height  of  the  irrigation 
period,  at  least  until  the  settlers  learn  to  use  the  water 
economically. 

The  accompanying  curves.  Fig.  7,  show  in  a  general  way 
the  distribution  of  the  load  throughout  the  year.  During 
the  period  of  heavy  load  the  daily  average  practically 
equals  the  maximum,  resulting  in  a  yearly  load-factor  of 
35  per  cent.  Besides  the  pumping  load,  electrical  energy  is 


( 
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furnished  to  several  towns  on  the  project.  Of  course  these 
are  small  as  yet,  but  their  motor-service  demand  is  rapidly 
increasing,  and  low  rates  are  made  to  encourage  this  busi¬ 
ness.  The  retail  electrical  heating  business  in  particular 
is  given  the  very  low  flat  rate  of  $i  per  month  for  each  kilo¬ 


sidering  that  their  work  is  on  an  eight-hour  basis,  but  in 
return  they  are  expected  to  give  more  than  usual  attention 
to  the  work  and  to  keep  the  stations  in  first-class  condition. 

UNIT  COSTS  OF  OPERATION. 

Cost  of  operation  depends  on  many  conditions.  The  cost 
at  Minidoka  during  the  past  year  has  been  very  low,  but  it 


EFFICIENCY  OF  APPARATUS, 


Net  Efficiency 
from  Water  Be¬ 
hind  the  Dam, 
per  Cent. 


Full-Load 
Efficiencies, 
per  Cent. 


I  I  I 

Nooo-,*J — V 

1.3000--J - [■ 


Turbines . 

fienerators . 

Step-up_  transformers 

Transmission  line . 

Step-down  transformers. 

Motors . 

I’um|>s . . 


watt  of  connected  capacity.  If  used  continuously  this  is 
equivalent  to  0.14  cent  per  kw-hour.  Lighting  is  given  a 
rate  of  7  cents  per  kw-hour,  with  a  further  reduction  for 
consumption  over  25  kw-hours  per  month.  In  the  one  year 
since  this  commercial  business  was  begun  the  gross  annual 
income  has  been  increased  to  $12  per  inhabitant,  in  spite  of 
the  low  rates  charged,  and  the  future  is  very  encouraging. 
The  plant  is  kept  in  operation  all  winter  for  this  load. 

In  figuring  the  annual  cost  of  operation  to  be  charged  to 
the  pumping  system  this  commercial  service  is  allowed  for. 
It  is  apparent,  however,  that  there  would  be  considerable 
expense  to  maintain  the  station,  requiring  a  watchman  and 
repair  crew,  even  though  the  plant  were  not  operated  during 
the  winter.  Therefore,  one-half  of  the  winter  operating 
cost  is  charged  to  the  pumping  system.  At  all  the  stations 
and  on  the  transmission  line  operation  is  carried  on  at  high 
pressure  during  the  summer,  with  the  expectation  of  thor¬ 
oughly  overhauling  all  the  equipment  between  seasons.  This 
makes  it  possible  to  cut  down  the  operating  force  to  a 
minimum,  besides  keeping  a  considerable  portion  of  this 
force  busy  the  year  round,  with  obvious  advantages  to  the 
organization. 

At  the  station  the  regular  operating  crew  consists  of  two 
men,  one  in  general  charge  of  the  power  station  operating 
the  switchboard,  and  a  helper  to  take  care  of  the  machinery 
and  watch  the  bearings.  A  foreman  is  in  charge  of  the 
operation  of  the  power  house.  On  the  transmission  line  one 


Fig.  7 — Yearly  Curves  of  Station  Demand  and  Water  Pumped. 


might  be  increased  at  any  time  by  a  serious  accident  to  an 
important  piece  of  machinery.  It  is  here  that  intelligent  and 
alert  operators  can  make  themselves  worth  a  good  salary  by 
catching  the  troubles  before  they  develop  to  a  serious 
extent. 

d'he  depreciation  of  equipment  is  an  important  item, 
although  often  overlooked.  In  the  following  table  a  rate  of 
depreciation  of  5  per  cent  per  annum  has  been  applied  to 
the  stations  and  10  per  cent  to  the  transmission  lines.  No 
interest  is  included,  as  the  money  for  the  work  comes  from 
the  reclamation  fund,  which  is  practically  loaned  to  the 
settlers  without  interest.  In  the  table  allowance  for  repairs, 
etc.,  has  been  increased  over  that  so  far  needed,  as  this  item 
will  undoubtedly  increase  with  time.  It  is  not  intended  to 
include  the  item  of  depreciation  in  the  annual  charge  made 


OPERATION  AND  MAINTENANCE  OF  POWER  AND  PUMPING 
SYSTEMS. 


Fig.  6 — Interior  of  Pumping  Station  No.  1 


man  is  able  properly  to  patrol  the  entire  system  and  do  other  against  the  settlers.  However,  this  item  will  have  to  be  met 

work  besides.  During  the  pumping  season  all  the  transmis-  as  time  goes  on  and  the  machinery  wears  out.  This  can  be 

sion  lines  are  patrolled  twice  a  week.  At  each  pumping  sta-  done  by  paying  for  replacements  as  they  are  needed,  and  in 

tion  there  is  one  man  on  each  eight-hour  shift,  making  nine  the  meantime  the  settlers  will  have  the  use  of  their  money, 

regular  operators.  These  men  are  under  a  foreman,  who  which  is  worth  10  to  12  per  cent  interest,  whereas  if  the 

has  a  helper  to  use  on  miscellaneous  work  around  the  sta-  government  collected  a  depreciation  fund  it  would  have  to 

tions.  The  men  are  paid  comparatively  high  wages,  con-  hold  it  without  interest. 


PfMPINC.  STATIONS.  1 

:  Trans-  \ 

Power  ;  mis- 
House.  1  sion 

,  Line  No.  1. 

1 

No  2 

;  Total. 

No.  3.  ' 

Operation; 

Labor . 

1 

1 

$5,700^  S700^  $2,100 

$2,100 

$2,100,  ... 

Supplies . 

950!  100  200 

200 

ISO  ... 

Repairs 

Labor . 

900  600  600 

600 

400  .  .  . 

Supplies  and  material . 

300'  100  100 

100 

8o!  ... 

Superintendence,  clerical. 

soo^ 

camp,  etc . 

1,700  200  700 

700 

General  expense  and  admin¬ 
istration . 

1 

450i  so  ISO 

ISO 

1 

lOOj  .  . . 

Total  operating  expense..  . 

SlO.OOo'si  .7S0  $,1,8S0 

1 

S3,8S0 

$3,280'$22.730 

1 

Depreciation . 

21,70o!  3,4001  7,600 

7,800 

1 

3,900  44,400 

Total . 

$31. 700  $S,  ISO  S11,4S0 

$11.6S0 

$7,180  $67,130 

Annual  cost  per  acre,  includ- 

ing  depreciation . 

$0,660  $0,108  $0,239 

$0,243 

$0.1S0  $1.40 

Operating  expense  per  acre 
(48,000  acres) . 

j  0.208j  0.037^  0.081 

j  0.081 

0.068*  0.47S 
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During  the  season  of  1911  114,000  acre-ft.  of  water  were 
pumped  to  the  average  height  of  66  ft.,  equivalent  to  7,560,- 
000  acre-ft.  lifted  through  i  ft.  The  operating  cost  for 
this  pumping  was  about  $0,003  acre-ft.  lifted  through 
I  ft.,  and  the  depreciation  amounted  to  $0,006.  Next  year 
more  water  will  be  pumped  at  practically  the  same  total 
cost,  and  therefore  the  unit  cost  will  be  reduced. 

SUMMARY  OF  INSTAT.l.ATION  COSTS. 


Power  house  and  accessories .  $433 , 300 

Transmission  line .  34,000 

PumpinR  stations  with  pressure  pipes .  444 , 800 

Total  investment  on  power  system .  $912 , 100 

Investment  per  acre  (48,000  acres) .  $19.00 


SUMMARY  OF  ANNUAL  CHARGES. 


Operation .  $22,730 

Dei)reciation .  44,400 

Total .  $67,130 

Per  acre  (48  ,(M)0  acres) .  $1.40 


A  total  of  14,000,000  kw-hours  was  delivered  to  the  pump¬ 
ing  stations  during  the  year  at  a  cost  of  $37,000,  including 
depreciation,  or  $0.0026  per  kw-hour.  I  f.  as  would  be  neces¬ 
sary  in  the  case  of  a  commercial  company,  interest,  taxes, 
etc.,  amounting  to,  say,  10  per  cent  on  the  investment  in  the 
power  house  and  transmission  line,  were  added,  the  cost 
would  have  been  perhaps  $0,006  per  kw-hour. 


Id  =  ideal  short-circuit  current  (see  Fig.  7)  in  amperes. 
L  =  length  of  gross  siator  iron  parallel  to  shaft  in 
inches. 

,  .  .  /X  120 

r.p.m.  =  synchronous  speed  in  r.p.m,  = 

P 

y  =  peripheral  velocity  of  rotor  in  umxi’s  of  feet  per 
minute. 

Z  =  conductors  in  series  per  phase. 


Fig.  1 — Efficiency,  Power-Factor  and  Speed. 


INDUCTION  MOTOR  DESIGN  CONSTANTS. 


A  Simplified  Algebraic  Expression  of  Theoretical  Re¬ 
lations  and  Empirical  Constants  Applicable  in 
Designing  Standard  Induction  Motors. 


By  a.  Miller  Gray. 


IX  what  follows  there  will  be  described  a  method  whereby 
the  principal  dimensions  of  an  induction  motor,  and 
also  its  characteristics,  may  be  determined  with  a  mini¬ 
mum  amount  of  labor.  The  method  should  be  of  interest  to 
designers  in  general  and  particularly  useful  to  estimating 
engineers  on  induction-motor  work. 

The  fundamental  formula  used  in  the  design  of  electrical 
machinery  is  that  which  connects  the  output  with  the 
diameter  and  length  of  the  machine,  namely, 

c=  ..  (.) 

r.p.m.  X 

where  C  is  called  the  output  factor. 

This  formula  is  derived  as  follows: 
li  =  2.22  k^Z*^f  io‘‘ 

hp  =  nEI  (cos  0)  T,  =  n  {2.22k ^Z^f  lo"')  I  (cos  0)  t, 

=  ny{  2.22  k ^ZBrL  ' _  ^  to'  /  (cos  0)  T, 


120 


from  which 


r  p  m^X  D'l""  ^  ^  ^  ^  '  cos  0  X  T,  =  C  (2) 

In  the  above  equations  and  in  those  developed  below  the 
symbols  have  the  following  significance: 

B  =  average  flux  densitv  in  the  air-gap  =  — y-  lines  per 

square  inch. 

D  =  rotor  diameter  in  inches. 

E  =  effective  emf  per  phase  in  volts. 
hp  =  horse-power  output. 

I  =  full  load  current  in  amperes. 
lo  =  magnetizing  current  in  amperes. 


a  =  conductors  per  phase  per  pole. 
b  =  conductors  per  slot. 

k^  =  distribution  factor  =  0.96  for  three-phase  and 
0.91  for  two-phase. 

If  =  length  of  end  connections  in  inches  (see  Fig.  3). 
n  =  number  of  phases. 

P  =  number  of  poles. 

q  =  ampere  conductors  per  inch  = 

s  =  slots  per  phase  per  pole. 

X  =  reactance  of  windings  per  phase  in  ohms. 


200  400  600  800  1(X)0 

Horse-Power 

Fig.  2 — Product  of  Ampere  Conductors  per  Inch  and  Flux  Density. 


3  =  gap  length  in  inches  =  difference  between  stator 
and  rotor  radii. 

4*  =  magnetic  flux  per  pole. 

=  leakage  lines  per  amp-conductor  per  inch  of  end 
connections. 

4>,  =  leakage  lines  per  amp-conductor  per  inch  of  slot 
length. 
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T  =  polf-pitcli  in  inches  =  — 

/  =  cycles  per  second, 
r,  =  efficiency, 
cos  H  =  power-factor. 

It  is  usual  in  direct-current  machines  and  in  alternators 
to  plot  C,  the  output  factor,  on  a  horse-power  basis.  This 
IS  not  satisfactory  in  the  case  of  induction  motors,  hecanse 


Fig.  3 — Winding  of  One  Phase  of  a  Three-Phase  Machine. 


while  (Z^  X  fl)  have  definite  relations  to  the  horse¬ 

power,  the  power-factor,  cos  (-),  depends  both  on  the  horse¬ 
power  and  the  speed,  being  high  for  high-speed  machines 
and  low  for  low-speed  machines  of  the  same  horse-power 
output. 

Fig.  1  shows  the  values  of  power-factfir  and  efficiency 
which  may  be  expected  from  a  line  of  60-cycle  squirrel- 
cage  motors  with  open-slot  stators.  It  will  be  noticed  that 
there  are  two  jiower-factor  curves  a  and  b;  these  correspond 
to  the  speed  curves  a  and  h.  Motors  above  a  in  speed  are 
high-speed  motors,  those  below  b  are  low-speed  motors. 
The  i>ower-factor  does  not  increase  very  rapidly  for  speeds 
above  those  of  line  a,  but  it  drops  very  rapidly  for  speeds 
l)elow  b.  d'he  efficiency  is  practically  independent  of  the 
speed.' 

Hence  for  induction  motors  instead  of  plotting  C.  the 
output-factor,  against  horse-power  it  will  be  found  more 
satisfactory  to  plot  (SX^)  to  horse-i)ower  abscissas. 

I  his  is  done  in  I'ig.  2  for  a  line  of  60-cycle  motors. 

riien  from  formula  2: 


^  2.36  r.p.m.  ^  (  /^  X  ^  W  X  'n 

i'he  necessary  information  for  the  above  equation  is  taken 
from  I'igs.  i  and  2. 

riie  magnetizing  current  of  an  imlnction  motor  is  obtained 
from 


^  X  5  X  X  K 

"  tT  X  <J-9  •  X 

where  k.^  is  a  fringing  constant  used  when  the  slots  are  open, 
in  which  case  the  air-gap  area  is  not  tL,  hut  rL~k..: 
for  open  slots  on  the  stator  with  closed  slots  on  the  rotor 
k.,  =  1.5  appro.ximately. 

k  is  a  constant  to  allow  for  the  exciting  current  neces- 
'^ary  to  send  the  flux  through  the  iron  part  of  the  mag¬ 
netic  circuit;  it  is  almost  constant  for  all  sizes  of  motors, 
because,  while  the  gap  is  larger  in  machines  of  large 
diameter,  yet  in  these  same  machines  the  teeth  are  long, 
k  T.2  approximately. 

k\  =  o.q6  for  three-phase  machines  and  o.t)  for  two- 
phase  machines.*  Thus  for  three-phase  machines 

=2.o5X  —X-  (.0 

The  I’aiue  of  the  Air-Gap  Length. —  I  here  have  been 
a  number  of  formulas  proposed  for  finding  the  length  of 
air-gap  of  the  form  0  =  m  cD,  where  in  and  c  are  con¬ 
stants.  These  were  satisfactory  when  machines  of  large 
diameters  and  short  lengths  were  popular  and  before  much 
experience  bail  been  obtained  with  very  .high-speed  motors 

Tioldschmidt.  Journal  of  tlie  (Itritisli)  Institiilion  of  F.lectrical  F.nifi- 
nrers.  January,  190S. 

"MrC<'rm!ck.  Trars.  .\.  I.  K.  F..,  May,  1906. 


for  direct  connection  to  centrifugal  pumps,  etc.  It  will 
be  found  that  the  air-gap  increases  with  the  diameter,  with 
the  length  and  with  the  peripheral  speed.  That  is, 

^  =  f-\-gD  +  hL-{-kV,  (4) 

where  /  =  0.005,  g  =  0.00035,  h  =  0.001  and  k  =  o.(X)3. 
These  values  give  the  smallest  air-gap  that  will  be  satisfac¬ 
tory  mechanically. 

The  ideal  short-circuit  current  Id  of  an  induction  motor 
is  determined  as  follows: 

Fig.  3  shows  the  winding  of  one  phase  of  a  three-phase 
machine  covering  a  distance  of  two  poles;  the  winding  is 
a  double-layer  one. 

=  the  leakage  flu.x  per  amp-conductor  per  inch  of 
free  length  of  end  connections,  considering  these  as  a  belt. 

=  the  total  flux  threading  the  coils  due  to  the  current 
in  the  end  connections 


so  that  the  coefficient  of  self-induction  of  the  end  connec¬ 


tions  = 


-  (T- 


fX-h-  the  reactance  per  phase  of 


winding  due  to  the  end  connections  =  2  r/n* 


O') 


p- 


=  the  lines  per  amp-conductor  per  inch  of  embedded 
length;  this  includes  the  stator  slot,  the  rotor  slot,  and  zig¬ 
zag  leakage.' 

riie  flux  linking  the  conductors  in  one  slot  =  ^JblL, 
coefficient  of  self-induction  of  conductors  in  one  slot 
=  reactance  per  phase  due  to  the  slot  part  of  the 

winding  =  2  X  and  total  reactance  per  phase 


I  j;//’  2  pH  J 


(3) 


Now  is  approximately  constant  for  a  given  diameter 

of  machine  because  if  the  slots  were  made  double  the  origi¬ 
nal  width  so  that  would  have  one-half  its  original  value, 
yet  on  the  same  diameter  there  would  be  room  for  only  one- 
half  the  initial  number  of  slots. 

It  is  advisable  at  this  point  to  show  the  fallacy  of  the 
statement  which  is  often  made  that  increasing  the  number 
of  slots,  say,  20  per  cent  decreases  the  reactance  20  per 
cent.  For  a  given  voltage  and  magnetic  flux  the  number 
of  conductors  per  phase  per  pole  =  a  is  unchanged,  so  that 


Fig.  4 — Variation  of  <ti^8np  with  Diameter. 

ii  s  —  the  slots  per  phase  per  pole  be  increased  20  per  cent 
b  =  the  conductors  per  slot  will  be  decreased  20  per  cent, 
=  the  lines  per  amp-conductor  per  inch  will  be  increased 
20  per  cent  because  the  slot  is  now  20  per  cent  narrower. 
The  reactance  per  slot  is  proportional  to  and  hence 

is  decreased  20  per  cent,  but  the  number  of  slots  per  pha.se 
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per  pole  is  increased  20  per  cent;  since  the  windings  in 
these  slots  are  in  series  the  reactance  of  the  whole  wind¬ 
ing  is  unchanged.  As  a  matter  of  fact,  ‘h,  contains  the 
zig-zag  leakage  which  is  proportional  to  the  width  of  the 


Fig.  5 — Variation  of  Cj  with  Pole  Pitch. 


by  the  heating  of  the  machine  to  about  80,000  lines  per 
square  inch  for  60-cycle  machines  and  105,000  lines  for  25- 
cycle  machines.  The  ratio  of  slot-width  to  tooth-width  in 
the  stator  is  approximately  i  to  i.i,  being  slightly  greater  for 
machines  of  small  diameter  and  slightly  smaller  for  ma¬ 
chines  of  large  diameter.  The  average  gap  density  =  the 


Horse-Power 


Fig.  6 — Ampere  Conductors  per  Inch. 


tooth,  and  hence  decreases  as  the  number  of  teeth  is  in¬ 
creased,  but  for  machines  with  open-slot  stators  this  zig¬ 
zag  leakage  flux  is  only  about  one-fourth  of  ‘h,. 

<t> 

In  Fig.  4  ’  is  plotted  against  the  diameter  and  in 

sup 

Fig.  5  is  plotted  against  the  pole  pitch  from  the  results 

of  tests  on  three-phase,  60-cycle  machines. 

With  two-phase  windings  the  length  of  path  around  the 
belt  of  conductors  of  one  phase  is  approximately  50  per 
cent  greater  than  for  three-phase  machines  of  the  same 
pole  pilch,  and  hence  »I>^  is  reduced  50  per  cent,  and  the 

ratio  —  is  independent  of  the  number  of  phases — that  is, 
n 

Fig.  5  may  be  used  for  both  two-phase  and  three-phase 
windings. 

Now 

/d  E  2.22  10  * 


xl 


“•f  x^x 

P  q 


snp 

when  P’S-  5)- 


('!»  C.  \ 

ysnp  ^  pL  J 


(6) 


2  1 

maximum  tooth  density  X  —  X  —  .  and  hence  has  a 

value  of  about  22,000  lines  for  60-cycle  and  29,000  lines  per 
square  inch  for  25-cycle  machines.  Since  the  magnetizing 
current  is  directly  proportional  to  B  it  is  sometimes  neces¬ 
sary  to  use  lower  values  of  B  than  the  above  in  order  to 
keep  the  magnetizing  current  low.  Twenty-five-cycle 
motors  can  have  higher  gap  densities  than  60-cycle  motors 
because,  for  the  same  diameter  and  speed,  the  pole-pitch 

T 

and  therefore  the  ratio  ^  -  is  larger  for  25-cycle  than  for 

Ic 

/ 

The  value  of  q  is  limited  by  heating.  Thus  in  a  motor 
whose  coils  have  an  area  of  A/  circ.  mils  and  a  mean  turn 


60-cycle  motors,  and  so  the  ratio  is  smaller. 


of  /  inches  the  copper  loss  in  watts 


since  the  resistance  of  copper  = 
--  watts 

Hence  .  =  watts  per  square 


/ 


is  =  —  X 
2 


irr) 


/ 


ZnP 
M 

I  ohm  per  circ.  mil-in. 
inch  radiating  surface 


M  per  ampere 

The  value  of  amp-conductors  per  inch  is  obtained  from 
Fig.  6.  It  is  plotted  against  horse-power  and  not  against 


Horse¬ 

power. 

Revolutions 

per 

Minute. 

/ 

B  X  4 

7  X  cos  0 

D^L 

D 

L 

V 

r 

Q 

B 
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Ic 

I 
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I 

so 

^,800 

60 

1,330,000 

0.81 

1,100 

12 

7.6 

5.7 

9.4 

0.034 

600 

22,200 

.215  +  .147=. 362 

0.275 

8.6 

50 

1,800 

60 

1,330,000 

0.81 

1,100 

14 

5.6  1 

6.6 

11.0 

0.036 

600 

22,200 

.195+  .221  =  . 416 

0.25 

7.5 

SO 

1,800 

60 

1 ,330,000 

0.81 

1,100 

16 

4.3 

7.6 

12.6 

0.038 

600 

22,200 

.18  + .31  = .49 

0.23 

6.3 

so 

900 

60 

1 ,330,000 

0.79 

2,240 

16 

8.7 

3.8 

6.3 

0.031 

600 

22,200 

.18  +  .051=  .231 

0.37 

6.7 

so 

900 

60 

1,330,000 

0.79 

2,240 

18} 

6.5 

4.4 

7.3 

0.031 

600 

22,200 

.163+  .075=  .238 

0.32 

6.5 

so 

900 

60 

1,330,000 

0.79 

2,240 

21 

5.0 

5.0 

8.3 

0.032 

600 

.15  +.104=. 254 

0.29 

6.  I 

so 

514 

60 

1 .330,000 

0.74 

23 

7.9 

3.1 

5.2 

0.03 

22,200 

.14  +.027=. 167 

0.44 

5.3 

so 

514 

60 

1,330.000 

0.74 

26 

6.2 

3.5 

5.8 

0.031 

22,200 

.13  +.038-.168 

5.3 

so 

514 

60 

1,330,000 

0.74 

4,200 

29 

5.0 

3.9 

6.5 

0.032 

600 

22,200 

.12  +.051=. 171 

0.37 

5.2 

so 

514 

60 

1,330,000 

0.74 

4,200 

32 

4.1 

4.2 

7.2 

0.033 

22,200 

.113 +  .066=  .179 

0,35 

5.0 

so 

514 

60 

1,330,000 

0.74 

4,200 

35 

3.4 

4.7 

7.9 

0.035 

22,200 

.  105  +  .085=  .  190 

0.33 

4.7 

1 ,000 

900 

60 

1,9S0,000 

0.86 

28,000 

32 

27.5 

7.5 

12.6 

0.066 

800 

24,400 

.112+. 024=. 136 

0.33 

9.4 

1,000 

900 

60 

1,950,000 

0.86 

28,000 

36 

21.7 

8.5 

14.1 

0.065 

800 

24,400 

.102+. 033=. 135 

0  29 

9.5 

1,000 

900 

60 

1,950,000 

0.86 

28,000 

40 

17.5 

9.4 

15.7 

0.065 

800 

24,400 

.095  +  .042-.137 

0.26 

9.3 

1,000 

240 

60 

1,950,000 

0.80  1 

113,000 

100 

11.3 

6.3 

10.5 

0.07 

800 

24,400 

.051  +  .014=  .065 

0.42 

5  .1 

1,000 

240 

60 

1,950,000 

0.80 

113,000 

no 

9.3 

6.9 

11.5 

0.073 

800 

24,400 

.049+  .018-  .067 

0.40 

5.  1 

1.000 

240 

60 

1 ,950,000 

0.80 

113,000 

120 

7.8 

7.5 

12.6 

0.077 

800 

24,400 

.047+  .023-  .070 

0.38 

4 . 0 

Discussion  of  Equations  (3)  and  (6). — The  average  flux  speed  because,  for  a  given  horse-power,  if  the  speed  in  r.p.m. 
density  in  the  air-gap  bears  a  definite  relation  to  the  maxi-  is  high  the  machine  is  small  in  diameter,  but  at  the  same 
mum  flux  density  in  the  stator  tooth.  This  latter  is  limited  time  the  peripheral  velocity  is  high  and  the  ventilation 
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good.  If  the  speed  in  r.p.m.  is  low  the  diameter  is  large 
and  there  is  free  access  to  the  air;  moreover,  the  slots  are 
deep  to  allow  the  use  of  large  conductors. 

In  many  cases  a  lower  value  of  q  than  that  determined 
by  heating  from  Fig.  6  may  be  necessary  in  order  that  the 
short-circuit  current  and  hence  the  permissible  overload 
may  be  sufficiently  large  (see  formula  6). 

Fig.  7  shows  the  simple  circle  diagram  for  a  reasonably 


good  induction  motor.  It  has  a  full-load  power-factor  of 
90  per  cent,  a  starting  torque  1.5  times  full-load  torque, 
a  maximum  torque  2.9  times  full-load  torque  and  a  maxi¬ 
mum  output  2.3  times  full-load  rating.  To  obtain  such 
characteristics  as  may  be  seen  from  the  diagram  the  mag¬ 
netizing  current  should  not  exceed  33  per  cent  of  the  full¬ 
load  current  nor  should  the  short-circuit  current  be  less 
than  six  times  the  full-load  current. 

Examples  of  Application  of  the  Formulas. — Designs  for 
motors  of  the  following  ratings  are  worked  out  in  the 
accompanying  table: 

(a)  4  pole,  50  hp,  60  cycle,  1800  r.p.m. 

(b)  8  pole,  50  hp,  60  cycle,  900  r.p.m. 

(c)  14  pole,  50  hp,  60  cycle,  514  r.p.m. 

(d)  8  pole,  1000  hp,  60  cycle,  900  r.p.m. 

(e)  30  pole,  1000  hp,  60  cycle,  240  r.p.m. 

'I'he  order  of  calculation  is  as  follows: 

( 1 )  Find  B  X  9  from  Fig.  2. 

(2)  Find  cos  0  X  from  Fig.  i. 

(3)  Find  D^L  from  formula  2  a. 

(4)  Take  different  trial  values  of  D  and  L. 

(5)  Find  the  peripheral  velocity  V,  and  also  the  pole 
pitch  T. 

(6)  Find  0  from  formula  4. 

(7)  I'ind  q  from  Fig.  6. 

*l*flf 

(8)  Find  ’  and  from  Figs.  4  and  5. 

Slip  2n 

Referring  to  the  results  which  are  shown  in  the  accom¬ 
panying  table,  it  should  be  noted  that  the  smaller  the  diam¬ 
eter  the  lower  the  peripheral  velocity  for  a  given  speed 
in  r.p.m.,  and  therefore  the  greater  the  heating  for  a  given 
value  of  q.  It  is  also  important  to  know  that  the  smaller 
the  diameter  of  the  machine  the  lower  the  cost  for  a  given 
value  of  D*L. 

Design  (a)  with  a  diameter  of  12  in.  would  probably 
get  hot  because,  owing  to  the  small  diameter,  it  would 
be  difficult  to  get  the  air  necessary  for  ventilation  in 
and  out  of  the  machine,  hence  a  diameter  of  about  14 
in.  would  probably  be  chosen  in  this  case,  and  as  the  mag¬ 
netizing  current  is  only  25  per  cent  of  the  full-load  current 
the  air-gap  would  probably  be  increased  to  0.045 
still  the  power-factor  would  be  high. 

Design  (b)  with  a  i6-in.  diameter  has  too  large  a  mag¬ 
netizing  current  for  a  motor  of  this  speed  and  thus  would 
not  meet  the  power-factor  guarantees  demanded  by  the 
trade  for  a  motor  of  this  rating.  An  18.5-in.  diameter 
machine  would  be  satisfactory  and  would  be  cheaper  than 
one  21  in.  in  diameter. 

Design  (c)  is  shown  with  five  different  values  of  D  and  L 
in  order  to  disprove  the  fallacy  that  the  greater  the  periph¬ 


eral  speed  of  a  motor  the  better  are  the  characteristics 
of  the  machine.  As  the  diameter  increases  the  effective 
length  of  the  machine  decreases,  but  at  the  same  time  the 
leakage  due  to  the  end  connections  increases.  Designs  (c) 
and  (e)  also  show  the  important  fact  that  low-speed  ma¬ 
chines  cannot  be  made  to  have  the  same  characteristics  as 
high-speed  machines,  but  must  necessarily  have  •  lower 
power-factors  and  smaller  overload  ranges.  This  is  shown 
in  the  well-known  formula 


/o 

/d 


5 

K —  developed  by  Mr.  B.  A.  Behrend,‘  where  the 


value  of  K  can  be  found  from  formulas  3  and  6. 


^Behrend,  “The  Induction  Motor.’’ 


OPERATION  OF  DETECTORS  IN  WIRELESS- 
TELEGRAPH  SERVICE. 


Sensitiveness  of  Wireless-Telegraph  Contact  Detectors 
as  a  Function  of  the  Contact  Pressure. 


By  L.  H.  II.\rris  a.nu  John  L.  Hogan,  Jr. 

The  results  of  two  independent  but  similar  investiga¬ 
tions  which,  when  taken  together,  make  it  possible 
to  draw  a  new  distinction  between  two  classes  of 
wireless  detectors  should  be  of  especial  interest  at  the 
present  time.  Loose  contact  or  microphonic  detectors  were 
the  first  known  in  the  wireless  signaling  art,  and  until  the 
advent  of  the  “current-operated”  detector  were  used  ex¬ 
clusively.  The  merits  of  this  latter  type  of  detectors,  which 
give  responses  in  proportion  to  the  total  energy  of  the  re¬ 
ceived  signal,  were  recognized  at  once,  and  at  the  present 
time  one  class  of  detectors  of  this  type,  the  so-called 
“crystal  rectifiers,”  is  receiving  much  attention. 

As  a  representative  of  the  self-restoring  microphonic 
detectors,  the  one  discovered  by  Hughes,*  consisting  of  a 
loose  joint  caused  by  a  bright  steel  needle  resting  lightly 
on  a  pencil  of  gas  carbon,  may  be  taken.  This  is  most 
effective  when  used  in  circuits  of  the  type  shown  in  Fig.  l, 
where  A  is  the  antenna,  B  and  C  the  primary  and  second¬ 
ary  of  an  oscillation  transformer,  D  an  earth  connection, 
E  a  condenser,  F  the  detector,  G  a  head  telephone,  FI  a 
potentiometer  and  1  a  cell  of  battery.  From  the  numerous 
“good”  or  firm-contact  detectors  there  may  be  chosen  as 
examples  those  consisting  respectively  of  a  joint  be¬ 
tween  tellurium  and  aluminum,*  between  silicon  and  any 
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Fig.  1 — Arrangement  of  Circuits  with  Hughes  Detector. 

ordinary  metal,*  and  between  the  minerals  zincite  and 
chalcopyrite.*  These  detectors  operate  well  in  the  circuit 


'See  the  description  of  Hughes’  1879-1886  work  in  the  London  Electri¬ 
cian  of  May  5,  1899;  in  the  London  Electrical  Review  of  June  2,  1899, 
and  in  Appendix  D  of  J.  J.  Fahie’s  “A  History  of  Wireless  Telegraphy,’’ 
Dodd,  Mead  &  Company,  third  edition,  1902. 

•L.  W.  Austin’s  paper  in  the  Physical  Review,  1907,  page  508,  and 
Bulletin  of  Bureau  of  Standards,  Vol.  V,  No.  1,  April  27,  1908,  page  133. 

•United  States  Patent  No.  836,551,  G.  W.  Pickard;  application  filed 
.\ug.  30,  1906;  patent  issued  Nov.  20,  1906. 

‘United  States  Patent  No.  912,726,  G.  W.  Pickard;  application  filed 
Oct.  15,  1908;  patent  issued  Feb.  16,  1909. 
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shown  in  Fig.  i,  but  are  very  nearly  of  the  same  effective¬ 
ness  in  that  of  Fig.  2,  where  no  battery  is  used. 

The  operation  of  all  these  good  contact  detectors  is 
such  that  when  electromagnetic  waves  set  up  alternating 
currents  in  the  antenna  circuit  ABD  and  these  currents 
are  conveyed  to  the  detector  by  way  of  C  and  E  a  uni¬ 
directional  pulsating  or  partially  rectified  current  is  set  up 
in  the  circuit  containing  the  detector  and  the  telephone  G' 
and  thus  an  audible  signal  is  given.  The  action  under¬ 
lying  this  operation  is  not  thoroughly  understood.  In  the 
case  of  the  microphone  detectors,  it  is  believed  that  the 


Fig.  2 — Arrangement  Without  Battery  In  Detector  Circuit. 

received-wave  currents  or  voltages  alter  the  resistance 
of  the  loose  joint  so  that  the  amount  of  battery  current 
flowing  through  the  telephone  circuit  is  altered  and  the 
signal  thereby  produced.  This  explanation  obviously  can¬ 
not  apply  to  the  second  type  of  "good”  or  firm-contact 
detectors  when  used  without  a  battery  (Fig.  2),  and  hence 
a  well-demonstrated  theory  of  rectification  of  the  pulses 
of  high-frequency  alternating  current  is  generally  accepted 
as  e.xplaining  the  phenomenon  even  when  a  local  battery 
is  used.  Why  or  how  this  rectification  occurs  is  still  con¬ 
jectural,  though  the  indications  are  that  the  basic  action 
is  a  peculiar  type  of  thermal  regeneration  at  the  contact. 

In  handling  any  of  these  detectors  one  of  the  first  things 
that  attract  notice  is  that  the  sensitiveness  varies  greatly 
as  the  point  of  contact  is  changed — that  is,  as  different 
parts  of  the  surfaces  of  the  elements  forming  the  detector 
are  brought  into  action.  It  is  not  so  obvious,  however, 
that  there  is  a  distinct  relation  between  the  sensitiveness 
of  the  detector  and  the  force  with  which  the  two  elements 
are  brought  into  contact.  To  show  these  variations  of 
the  sensitiveness  of  the  two  types  of  detectors  was  the 
purpose  of  the  investigations  here  described. 

The  first  tests  considered  were  carried  on  during  1908 
at  the  graduate  physical  research  laboratories  of  the  Shef¬ 
field  Scientific  School,  Vale  University,  while  those  on  the 
Hughes  device  were  performed  only  a  few  months  ago 
at  the  University  of  Pittsburgh. 

EXPERIMENTS  WITH  THE  CRYSTAL  DETECTORS. 

Referring  to  Fig.  3,  a  buzzer  /•  of  constant  frequency 
was  arranged  in  a  circuit  with  a  key  and  battery,  and 
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Fig.  3 — Circuit  Arrangement  for  Experiments  with  Crystal 
Detectors. 


across  its  intermittent  contact  was  placed  a  condenser  K 
of  0.12  mf  in  series*  with  a  small  primary  L.  This  primary 
was  arranged  in  variable  inductive  relation  to  a  secondary 

‘This  is  a  modification  of  the  exciter  described  by  L.  W.  .Austin  on 
pages  149-152  of  the  Bulletin  of  Bureau  of  Standards,  Vol  V,  No.  1, 
April  27,  1908. 


M,  which  with  the  condenser  N  and  primary  0  formed  a 
closed  intermediate  circuit  transferring  the  high-frequency 
energy  to  the  detector  circuit  (secondary  P,  condenser  Q, 


Linear  A.xial  Dispiacement. 

Fig.  4 — Variation  of  Current  with  Separation  of  Colls. 


and  detector  R).  Across  the  detector  were  shunted  a 
telephone  V  and  a  galvanometer  T,  the  latter  having  a 
short-circuiting  switch. 

The  detector  holder  K  was  made  to  take  interchange¬ 
ably  any  pair  of  the  elements  under  test,  and  a  scale  pan 
was  arranged  on  a  balance  arm  so  that  the  contact  pressure 
of  the  detector  might  be  varied  by  changing  the  weights 
in  the  pan. 

It  will  be  seen  from  Fig.  3  that  at  each  opening  of  the 
buzzer  contact  the  condenser  K  will  be  charged,  and  that 
it  immediately  afterward  discharges  through  the  primary 
L.  This  discharge  excites  the  circuit  MNO,  causing  it  to 
oscillate  at  its  natural  frequency  and  with  an  amplitude 
depending  upon  the  closeness  of  the  coupling  between  L 
and  M.  The  high-frequency  oscillations  of  the  circuit 
MXO  operate  the  detector  in  the  associated  circuit  PQR 
and  give  a  galvanometer  deflection  or  a  telephone  signal 
depending  in  amount  upon  the  coupling  between  L  and  M. 
Thus,  when  a  .scale  was  placed  so  as  to  indicate  the  distance 
between  the  coils  M  and  L  it  was  possible  to  determine  the 
change  of  energy  in  the  circuit  PQR  due  to  variations  in 
the  coupling.  The  relation  between  the  current  in  R  and 
the  axial  displacement  of  the  coil  L  is  shown  by  the  curve 
of  Fig.  4. 


Graia.-(  applied. 

Fig.  5 — Variation  of  Sensitiveness  of  Silicon-Brass  Detector  with 
Pressure. 

From  the  above  it  appears  clearly  that  if,  when  a  detector 
is  in  circuit  and  adjusted,  the  displacement  between  L 
and  M  is  increased  until  the  signal  in  the  telephone  be¬ 
comes  just  audible,  the  displacement,  referred  to  in  Fig.  4, 
will  show  (as  the  square  of  the  corresponding  ordinates) 
a  quantity  proportional  to  the  energy  required  to  operate 
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ilie  detector,  i  lie  reciprocal  oi  this  may  be  defined  as 
the  sensitiveness  of  the  detector,  and  so  long  as  there  are 
no  great  changes  in  the  electrical  dimensions  of  the  cir¬ 
cuits  the  single  calibration  of  Fig.  4  may  be  used  with 
several  different  detectors  with  a  very  fair  degree  of 
accuracy. 

Method  of  lest. — A  consideration  of  what  has  been  de¬ 
scribed  developed  the  following  method  of  procedure.  A 


Fig.  6 — Relative  Sensitiveness  of  Tellurium- Aluminum  Detector. 


maximum,  sensitiveness  at  about  too  grams  and  has  low 
sensitiveness  at  small  pressures. 

The  abscissas  are  not  truly  pressures  in  any  common 
unit,  but  merely  weights  that  are  acting  on  the  contacts. 
The  contact  area  over  which  the  weight  was  distributed  is 
practically  indeterminate.  The  value  of  the  results  in 
showing  the  relation  between  pressure  and  sensitiveness 
is,  however,  in  no  way  decreased  by  the  necessary  use  of 
unknown  units. 

EXPERIMENTS  WITH  THE  HUGHES  DEVICE. 

These  tests  were  made  with  the  same  purpose  in  mind  as 
those  previously  described,  but  without  knowledge  that 
such  tests  had  previously  been  made.  The  device  as  used 
consisted  of  a  polished  steel  sewing  needle  in  contact  with 
a  pencil  of  gas  carbon.  The  method  employed  consisted 
in  supplying  energy  at  a  constant  rate,  in  the  form  of  high- 
frequency  alternating  currents,  to  the  detector,  which  was 
.shunted  by  a  local  circuit  containing  a  telephone  receiver 


Fig.  8 — Circuit  Arrangement  for  Tests  with  the  Hughes  Device. 


small  weight  was  placed  in  the  scale  pan,  and  the  detector 
was  adjusted  to  give  the  loudest  possible  signal  under  this 
l)ressure.  In  the  course  of  the  adjustment  the  signal  was 
gradually  weakened  by  reducing  the  coupling  LM,  and 
when  the  final  condition  of  maximum  sensitiveness  was 
reached  the  coils  were  separated  until  the  signal  was  just 
audible,  and  then  the  displacement  for  that  pressure  was 
noted. 

This  process  was  repeated  in  the  case  of  each  different 
applied  weight  for  each  detector,  and  the  result  was 
checked  by  further  repetition.  A  special  experiment 
showed  the  variation  in  the  buzzer's  output  to  be  somewhat 
less  than  0.5  per  cent  when  precautions  against  changes  in 
frequencies  were  taken.  It  should  be  noted  that  the  varia¬ 
tion  of  transformer  displacement  to  the  “just  audible” 
point  was  made  without  watching  the  scale  of  the  coupling, 
so  that  the  possibility  of  influenced  readings  was  guarded 
against. 

Results. — The  transformer  displacements  were  referred 
to  the  curve  of  Fig.  4  for  each  measurement,  the  corre- 


Fig.  7 — Relative  Sensitiveness  of  Zincite-Chalcopyrite  Detector. 


sponding  ordinate  was  squared,  and  the  reciprocal  of  this 
taken.  The  resulting  number,  defined  here  as  .sensitive¬ 
ness,  is  expressed  as 


5  = 


PK 


where  1  is  the  current  required  to  operate  the  detector  and 
K  is  a  constant  itivolving  the  detector’s  effective  resistance 
and  the  galvanometer’s  sensibility.  This  number  was 
plotted  against  the  gravity  mass  acting  on  the  contact,  the 
curves  for  the  three  good-contact  detectors  being  shown 
in  Figs.  5.  6  and  7.  It  is  interesting  that  each  shows  its 


and  a  battery,  as  indicated  in  Fig.  8.  An  audible  signal 
was  produced  in  the  telephone  in  the  manner  previously 
described.  The  receiver  itself  was  shunted  with  a  re¬ 
sistance,  by  varying  which  the  current  through  the  re¬ 
ceiver,  and  thus  the  loudness  of  the  signal,  could  be 
changed  at  will.  The  sensitiveness  of  the  detector  for  a 
given  pressure  is  then  indicated  by,  and  is  inversely  pro¬ 
portional  to,  the  resistance  which  must  be  placed  in  shunt 
with  the  receiver  to  reduce  the  signals  to  bare  audibility. 
A  sensitive  alternating  galvanometer  in  the  intermediate 
tuned  circuit  indicates  the  amount  of 
energy  being  transferred  to  the  de¬ 
tector  circuit. 

One  of  the  elements  composing  the 
detector  was  fixed  while  the  other 
w'as  carried  on  the  end  of  a  balanced 
beam,  which  also  carried  a  weight 
pan.  Small  masses  in  the  form  of 
ordinary  milligram  weights  were 
added  to  the  pan,  thus  varying  the 
magnitude  of  the  contact  pressure. 
The  results  of  these  tests  were  plotted 
in  the  form  of  curves,  a  typical  curve 
being  shown  in  Fig.  9. 

In  every  instance  the  Hughes 
device  showed  a  maximum  sensitive¬ 
ness  at  a  minimum  pre.ssure,  the  sen¬ 
sitiveness  falling  rapidly  to  a  moder¬ 
ate  value  with  slight  increase  in  pres¬ 
sure  and  at  a  comparatively  light 
pressure  failing  altogether.  This 
would  seem  to  bear  out  the  opinion 
expressed  in  the  first  part  of  this 
article  as  to  the  nature  of  the  action 
of  this  type  of  detector.  In  the  case 
of  the  “good”  or  firm-contact  detec¬ 
tors  the  sensitiveness  is  a  minimum  at 
the  minimum  pressure,  rises  rapidly 
and  rem’ains  nearly  constant  over  a 
wide  range  of  pressure. 

That  there  is  a  fundamental  differ¬ 
ence  in  the  method  of  operation  of  these  two  types  of 
detectors  will  become  evident  if  a  comparison  be  made, 
of  the  forms  of  the  resulting  curves.  Figs.  5,  6.  7  and  Q. 
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ELECTRICAL  RESISTANCE  OF  SOLID-METAL 
SOLUTIONS. 


Diffusion  between  solid  bodies,  especially  metals, 
has  been  shown  to  take  place  under  suitable  condi¬ 
tions,  this  striking  phenomenon  being  ascertained  by 
chemical  analysis  or  micrographical  observation.  In  a 
paper  recently  read  before  the  Accademia  dei  Lincei 
Messrs.  G.  Hruni  and  D.  Meneghini  suggest  another 
method,  based  on  the  physical  properties  of  the  solution 
formed,  and  especially  on  variations  of  the  electrical  re¬ 
sistance  of  the  two  metals  in  contact  with  one  another. 

It  is  a  well-known  fact  that  the  specific  resistance  of 
an  alloy  generally  is  considerably  greater  than  that  of  any 
one  of  the  component  metals.  A  constantan  wire  (40  per 
cent  nickel,  60  per  cent  copper)  thus  possesses  a  resistance 
forty-seven  times  as  high  as  that  of  a  copper  wire  and  six 
times  as  high  as  that  of  a  nickel  wire  of  equal  length  and 
cross-section.  I'hese  remarkable  variations  in  resistance 
thus  allow  the  diffusion  between  two  metals  to  be  watched 
in  all  its  phases. 

Repeated  resistance  readings  show  two  solid  metals  in 
contact  with  one  another  to  give  rise  under  suitable  condi¬ 
tions  to  a  phenomenon  of  diffusion,  both  of  them  assuming 
in  the  end  all  the  properties  of  an  alloy,  inclusive  of  an 
increa.se  in  specific  resistance. 

The  author  coated  a  nickel  wire  0.5  nun  in  thickness  by 
electrolysis  in  a  bath  of  potassium  copper  cyanide  at  very 
low  current  intensity  (o.i  amp)  with  a  very  compact  cop¬ 
per  layer,  the  thickness  of  which  was  so  chosen  that  the 
two  metals  are  present  at  the  same  ratio  as  in  constantan. 


Time  After  HeatinR,  Hours 

Resistance.  Ohm 

2 

0.0256 

6 

0.0279 

10 

0.0290 

18 

0.0723 

34 

0.1372 

48 

0.1641 

70 

0.1883 

90 

0.1980 

IIS 

0.2065 

135 

0.2097 

157 

0.2105 

The  wire  was  inserted  for  about  20  cm  length  into  a  thin 
porcelain  tube  located  in  a  Heraus  resistance  furnace 
capable  of  maint'^ining  the  temperature  at  1000  deg.  C. 
with  very  little  fluctuation.  The  wire  is  thus  maintained 
at  80  deg.  bebw  the  melting  temperature  of  the  most 
fusible  metal.  Any  trace  of  melting  would,  by  the  way, 
have  been  immediately  detected,  this  metal  being  situated 
outside.  A  current  of  dry  hydrogen  which  was  forced 
through  the  porcelain  tube  prevented  the  occurrence  of 
any  oxidation. 

Before  heating  the  wire  had  a  resistance  of  0.0260  ohm. 
After  being  heated  for  various  lengths  of  time  the  elec¬ 
trical  resistance  was  ascertained  at  given  intervals,  the 
result  of  a  number  of  tests  being  as  summarized  in  the 
table. 

.'\t  this  point  the  electrical  resistance  shows  the  copper- 
nickel  to  have  been  converted  entirely  into  constantan.  In 
fact,  the  curve  expressing  the  increase  in  resistance  in 
terms  of  time  here  becomes  nearly  parallel  to  the  X-axis. 
Chemical  analysis  shows  the  wire  to  contain  for  each 
0.2909  gram  of  alloy,  0.716  gram,  or  58.9  per  cent,  of  cop¬ 
per,  which  percentage  agrees  with  that  of  constantan,  hav¬ 
ing  the  same  specific  resistance.  The  slight  decrease  in  re¬ 
sistance  which  will  be  observed  at  the  beginning  of  the 
table  is  attributable  to  the  action  of  heating  on  the  surface 
laver. 


ELECTRIC  PUMPING  FOR  IRRIGATION. 


By  11.  K.  M.  Kensit. 

riTlIX  the  area  of  most  irrigation  undertakings 
there  is  a  considerable  proportion  of  land  above 
the  reach  of  the  ditches.  Some  of  this  may  be  in 
blocks  of  land  for  which  therefore  water  rights  cannot  be 
sold.  Much  of  it  is  made  up  of  parts  of  the  holding  of 
each  individual  farmer,  such  part  being  consequently  out 
of  cultivation.  Usually  some  allowance  is  made  in  the 
water-right  charges  for  this  elevated  land.  Both  parties 
to  the  contract  are  therefore  anxious  to  irrigate  this  higher 
land,  the  farmer  in  order  to  get  the  whole  of  his  holding 
under  cultivation,  and  the  irrigation  company  in  order  to 
increase  its  revenue  from  water  rights,  and  every  facility 
is  usually  given  to  the  individual  farmer  or  group  of 
farmers  to  pump  water  from  the  gravity  ditches  to  their 
higher  lands. 

In  most  districts  where  there  is  irrigation  on  an  ex¬ 
tensive  scale  electric  power  is  developed  either  at  the  irriga¬ 
tion  dams  or  at  nearby  points  by  separate  companies,  and 
as  this  pumping  occurs  only  at  times  which  do  not  overlap 
with  the  winter  load  of  the  power  stations,  energy  can 
usually  be  obtained  at  low'  rates. 

The  lifts  required  vary  from  2  ft.  or  3  ft.  to  too  ft.  and 
sometimes  more;  the  price  of  energv  varies  in  every  dis¬ 
trict  with  the  amount  required  and  the  distance  to  which 
it  has  to  be  transmitted :  also  the  actual  cost  of  delivering 
the  water  on  the  land  depends  directly  on  the  height  of 
lift  as  affecting  the  amount  of  energy  taken,  and  the  total 
cost  is  affected  by  the  length  of  season  during  which  irriga¬ 
tion  is  re(|uired. 

The  diagram  given  herewith  takes  all  these  factors  into 
consideration  and  enables  anv  man  unfamiliar  with  the 


Feet  Lift 

Cost  of  Irrigation  per  Acre  at  50  Per  Cent  Efficiency. 

technical  side  of  the  question  to  determine  whether  a 
given  area  of  land  at  a  known  height  above  the  water  sup¬ 
ply  can  be  profitably  irrigated  at  a  given  charge  per  hp- 
month  or  season  of  six  months. 

If  the  charge  per  hp-month  includes,  as  is  often  the  case, 
the  installation  and  rent  of  the  pumping  sets,  then  the 


Dollars,  per  Season  of  d  Months 


i6o6 


ELECTRICAL  WORLD. 


VoL.  58,  No.  27. 


I 


diagram  gives  all  the  information  necessary  to  come  to  a 
decision,  except  as  to  cost  of  shed  and  piping  from  the 
low  level  to  the  nearest  point  on  the  high-level  ditch. 
If  the  land  owner  has  to  supply  the  pumping  equipment 
allowance  must  be  made  for  interest  and  depreciation  on 
the  cost.  If  well-chosen  electrically  driven  centrifugal 
pumping  sets  are  installed  the  cost  of  repairs  should  be 
very  small,  and  the  cost  of  attendance  for  such  an  applica¬ 
tion  as  is  under  consideration  would  be  quite  negligible. 

The  diagram  shows  the  cost  per  acre  for  any  given  lift 
at  any  charge  per  hp-month,  assuming  50  per  cent  over-all 
efficiency  for  electric  motor  and  centrifugal  pump  and  one- 
eighth  of  a  cubic  foot  of  water  per  acre  per  second,  and  is 
figured  thus: 

I  da.ai;  X  i  ^  ^  foo  „  ,  .  .  ... 

ij-Y  X—  =  0.00283  hp  per  foot  of  lift. 


Having  determined  the  charge  per  acre  that  the  land  will 
stand,  a  reference  to  the  diagram  will  show  at  what  price 
the  power  must  be  supplied  for  any  given  lift  to  keep  within 
this  charge.  Thus  $2.40  per  acre  per  season  would  pay 
for  a  47.5-ft.  lift  with  energy  at  $3  per  hp  per  month,  but 
would  pay  for  only  a  41-ft.  lift  if  energy  co^t  $3.50  per 
hp  per  month. 

Careful  consideration  must  be  given  to  the  efficiency  of 
the  pumping  set  as  affecting  the  cost  of  watering  the  land. 
A  5-hp  pumping  set  may  have  an  over-all  efficiency  of 
only  40  per  cent,  while  a  400-hp  to  500-hp  set  may  have 
an  over-all  efficiency  of  70  per  cent.  The  cost  per  acre 
shown  on  the  table  must  therefore  be  corrected  propor¬ 
tionately  for  other  efficiencies  than  50  per  cent,  the 
efficiency  depending  on  make  and  size  of  pump  and  motor 
and  on  the  height  of  lift. 
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INDUSTRIAL  ELECTRIC  SIGN  FOR  LEOMINSTER, 
MASS. 


\  large  electric  sign  100  ft.  long  and  10  ft.  high  will 
sliortly  be  erected  at  Leominster,  Mass.,  by  the  Leominster 
Llcctric  Light  &  Power  Company,  for  the  purpose  of  call¬ 
ing  attention  to  the  advantages  of  the  town  as  a  manufac¬ 
turing  center.  The  sign  will  be  located  within  easy  reading 
distance  of  the  principal  trunk-line  railroad  reaching  the 
community. 


CENTRAL  STATION  RECONSTRUCTED  IN  TWENTY- 
SIX  DAYS. 


I  he  Campbellsville  (Ky.)  Lighting  Comi)any  believes 
that  it  established  a  record  recently  in  putting  its  plant  in 
operation  just  twenty-six  days  after  a  fire  had  practically 
destroyed  it.  The  plant  was  burned  Xov.  15  by  a  fire  of 
unknown  origin,  the  building  being  entirely  consumed  and 
the  main  dynamo  apparently  put  out  of  commission  perma¬ 
nently.  The  morning  after  the  blaze  a  big  force  was  put  to 
work  and  within  twelve  hours  foundations  for  the  new 
structure  were  being  laid.  The  new  building  was  com¬ 
pleted  within  six  days,  night  and  day  shifts  of  builders 
being  employed  in  order  to  rush  the  construction  job 
through.  The  dynamo  had  meanwhile  been  shipped  to 
Louisville  for  repair  and  additional  parts  of  the  new  equip¬ 
ment  ordered.  Delivery  took  longer  than  had  been  expected, 
but  the  work  was  finally  completed  Dec.  11,  and  lights  were 
turned  on  amid  the  whistling  of  every  manufacturing  plant 
in  the  town.  The  local  papers,  of  course,  declared  that  the 
power  house  had  arisen  “phoenix-like  from  its  ashes.” 


CENTRAL-STATION  COMPANY’S  SIMPLE  LABORA¬ 
TORY  FOR  TESTING  APPLIANCES. 


W.  S.  Barstow  &  Company,  New  York,  engineers,  and 
managers  of  the  Associated  Gas  &  Electric  Company, 
which  operates  a  number  of  gas  and  electric  companies  in 
New  York  State,  have  installed  a  simple  laboratory  in  their 
New  York  office  for  testing  the  relative  merits  and  econ- 
omv  of  various  makes  of  gas  and  electric  appliances  before 
l)utting  them  in  the  different  showrooms.  The  equipment 
for  testing  the  gas  appliances  is  merely  a  test  meter  and 
taps  to  the  gas  lines  in  their  office  building,  and  the  equip¬ 


ment  for  testing  the  electric  appliances  consists  of  an 
ammeter,  a  voltmeter,  the  lighting  circuit  in  the  office 
building,  and  a  rheostat  to  regulate  the  voltage  of  the  latter 
to  correspond  with  voltages  of  the  various  electric  plants. 
The  energy  consumed  by  different  makes  of  toasters,  irons, 
etc.,  is  easily  determined,  and  before  instituting  an  appli¬ 
ance  campaign  the  company  is  able  to  ascertain  whether 
the  cost  of  energy  for  operating  a  particular  appliance  is 
going  to  be  excessive  and  its  introduction  unwise. 


TECHNICAL  JOURNAL  CLIPPINGS  IN  NEW 
BUSINESS  WORK. 


By  H.  \V.  Brt'xell. 

The  writer  has  found  that  in  many  instances  articles 
appearing  in  technical  journals  have  proved  very  bene¬ 
ficial  in  securing  new  business  for  central  stations,  and 
especially  power  business.  In  soliciting  the  latter  class 
of  business  power  solicitors  encounter  prospective  cus¬ 
tomers  who  are  desirous  of  making  some  kind  of  change, 
hut,  owing  to  a  limited  knowledge  of  electricity,  are  some¬ 
what  skeptical  about  taking  up  the  electric  drive.  Those 
who  have  solicited  for  any  length  of  time  have  doubtless 
found  persons  with  whom,  it  was  felt,  contracts  could  be 
closed  if  they  could  only  bring  out  some  convincing  argu¬ 
ment  to  eliminate  the  doubt  as  to  the  feasibility  of  the 
electric  drive  in  the  particular  class  of  business  under  dis¬ 
cussion.  I  do  not  know  of  a  better  or  more  forcible  argu¬ 
ment  in  such  cases  than  to  present  data,  photographs  and 
descriptions  of  installations  along  the  same  lines  as  that 
of  the  prospective  customer. 

.Articles  appearing  in  the  electrical  journals  and  other 
publications  giving  detailed  information  and  data  of  vari¬ 
ous  motor  installations  prove  very  valuable  in  inducing 
the  adoption  of  the  electric  drive.  The  pages  in  journals 
can  be  removed,  clipped  together  and  then  filed,  according 
to  their  class,  ready  for  reference  or  to  submit  to  those 
interested.  Where  it  is  a  question  of  doubt  regarding  the 
electric  drive,  if  the  prospective  customer  sees  or  reads 
of  other  manufacturers  using  electricity,  it  goes  without 
saying  that  it  has  a  great  effect  in  influencing  him.  A  good 
way  to  get  power  business  is  to  submit  the  customary  speci¬ 
fications  and  then  supply  the  manufacturer  with  the  names 
of  all  local  manufacturers  in  his  line  who  use  electric 
power.  If  there  are  no  local  concerns,  then  one  can  draw 
on  his  clippings  to  show  that  others  have  installed  motors 
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and  found  them  satisfactory.  An  article  clipped  from  one 
of  the  many  publications  and  mailed  to  the  prospective  cus¬ 
tomer’s  home  which  describes  an  installation  similar  to  the 
one  which  it  is  proposed  to  install  will  be  read  and  receive 
consideration  when  another  communication  might  find  a 
place  in  the  waste-paper  basket. 


MOTORCYCLES  IN  REPAIR  DEPARTMENT. 


The  Louisville  Lighting  Company  has  purchased  two 
motorcycles  for  use  in  its  repair  department.  They  will 
be  used  in  special  cases  of  emergency  where  it  would  re¬ 
quire  too  much  time  to  get  fully  equipped  wagons  to  the 
desired  location.  Each  of  the  two  machines  is  specially 
equipped  with  a  carrier  for  repair  kits  and  auxiliary  parts. 
Motorcycles  are  well  adapted  for  the  hurry-up  work  of  the 
big  electric  company  because  of  their  utility  in  sections 
where  poor  highways  make  progress  for  larger  vehicles 
next  to  impossible,  as  well  as  on  account  of  their  low  up¬ 
keep  expense. 


ORNAMENTAL  STREET-LIGHTING  SYSTEM  IN 
WILMINGTON,  DEL. 

In  the  presence  of  an  immense  throng  of  people  as¬ 
sembled  in  front  of  the  City  Hall,  Dec.  18,  Mayor  H.  W. 
Howell  closed  the  switch  which  illuminated  Market  Street, 
Wilmington,  from  Front  Street  to  Tenth  Street,  and  marked 
the  beginning  of  a  new  era  of  progressiveness  in  the  chief 
city  of  Delaware.  The  celebration  accompanying  the  in¬ 
auguration  of  the  new  lighting  system  was  most  enthusi¬ 
astic.  Every  business  house  and  public  building  along 
Market  Street  was  illuminated  and  decorated  for  the  occa¬ 
sion,  and  a  monster  automobile  parade  of  more  than  200 
cars  added  materially  in  celebrating  the  occasion.  The 
tungsten-lamp  posts  replaced  the  old  arc  lamps,  and  in  that 
section  of  the  street  illuminated  172  8o-cp  lamps  were  re¬ 
quired.  It  is  the  purpose  of  the  Street  and  Sewer  Depart¬ 
ment  to  burn  half  of  the  lamps  all  night  and  the  other  half 
until  midnight  or  i  a.  m.  The  rate  per  lamp  per  annum  of 
4000  hours  is  $21.48,  and  the  rate  per  lamp  burning  until 
I  a.  m.  is  $16.32  a  year. 


CENTRAL-STATION  SOCIAL  AFFAIR. 


On  Dec.  21  the  Louisville  Lighting  Company  and  the 
Louisville  Gas  Company,  which  are  operated  jointly,  gave 
an  informal  dance  and  reception  in  their  building  to  enable 
their  employees  to  meet  Gen.  George  H.  Harries,  who  as¬ 
sumed  the  presidency  of  the  companies  recently.  Hand¬ 
somely  engraved  invitations  were  sent  out  to  office  em¬ 
ployees,  salesmen  and  others,  including  friends  of  the  com¬ 
pany. 

The  third  floor  of  the  handsome  building  on  Chestnut 
Street,  near  Fourth  Avenue,  was  devoted  to  the  occasion, 
and  it  was  beautifully  decorated  with  incandescent  lamps, 
flags,  flowers,  etc.  A  complete  ball  orchestra  was  provided, 
and  President  Harries  and  the  officers  and  directors  of  the 
company  formed  the  receiving  line.  The  affair  began  at 
8:30  o’clock  and  terminated  about  midnight. 

Dancing  was  arranged  following  the  reception,  and  a 
program  of  vaudeville  specialties  filled  up  an  intermission. 
These  included  a  Highland  fling  danced  to  the  music  of  a 
bagpipe,  songs  and  selections  on  the  harp  by  noted  enter¬ 
tainers.  Euchre  and  whist  games  were  provided  for  those 
whb  did  not  care  to  “trip  the  light  fantastic.”  The  feature 
of  the  evening  was  a  short  talk  made  by  President  Harries 
to  the  employees  of  the  companies. 


“A  public-service  corporation,”  he  said,  “is  in  one  re¬ 
spect  no  stronger  than  the  personal  bearing  of  its  employees. 
A  discourteous  action  or  hasty  speech  on  the  part  of  any¬ 
one  connected  with  the  company,  no  matter  how  unim¬ 
portant  he  may  seem  to  be,  invariably  reflects  discredit 
upon  the  entire  institution  in  its  work  of  serving  the  people. 

“You  are  all  members*  of  a  big  system,  each  one  being  a 
very  important  unit.  Wherever  trouble  meets  you  you  sim¬ 
ply  have  to  smile  broadly  and  do  your  level  best  to  accom¬ 
plish  the  seemingly  impossible  in  righting  that  trouble. 
You  can’t  please  everybody,  but  you  can  do  the  best  you 
know  how,  and  in  this  way  you  will  be  doing  your  share 
toward  the  big  things  which  Louisville  has  in  mind.” 

Gen.  Harries’  emphasis  upon  the  importance  of  the 
employee  maintaining  right  relations  with  the  public  may 
explain  why  the  company  went  to  such  pains  and  expense 
in  preparing  the  event  just  recorded;  for  it  is  certain  that 
the  interest  and  loyalty  of  those  connected  with  the  lighting 
company  has  been  measurably  stimulated. 


COMMONWEALTH  EDISON  COMPANY  ORDERING 
TWENTY-FIVE  ELECTRIC  VEHICLES. 


Practising  what  it  preaches  in  relation  to  the  use  of 
electric  vehicles,  the  Commonwealth  Edison  Company  has 
sent  out  specifications  asking  electric-vehicle  manufacturers 
to  submit  bids  for  twenty-five  commercial  electric  vehicles 
to  be  used  by  the  company  in  addition  to  the  large  number 
already  in  service.  Proposals  for  these  vehicles  will  be 
received  until  Jan.  4  by  the  purchasing  department  of  the 
company  at  120  West  Adams  Street.  Chicago.  The  twenty- 
five  vehicles  required  are  divided  into  these  six  classes : 

No.  I — Eight  vehicles  for  the  stores  department,  each  to 
have  a  carrying  capacity  of  4000  lb.,  95-in.  wheel-base  and 
canopy  cover. 

No.  2 — Two  vehicles  for  the  stores  department,  each  to 
have  a  carrying  capacity  of  1000  lb.,  76-in.  wheel-base  and 
panel  cover. 

No.  3 — One  vehicle  for  the  street  department,  to  have 
carrying  capacity  of  4000  lb.,  95-in.  wheel-base  and  frame 
cover. 

No.  4 — Eight  vehicles  for  the  street  department,  each  of 
4000  lb.  carrying  capacity,  io6-in.  wheel-base  and  frame 
cover. 

No.  5 — Five  vehicles  for  the  customers’  repairs  depart¬ 
ment,  each  of  4000  lb.  carrying  capacity,  io6-in.  wheel-base 
and  frame  cover. 

No.  5 — Five  vehicles  for  the  customers’  repairs  depart¬ 
ment,  each  of  1000  lb.  carrying  capacity,  76-in.  wheel-base 
and  panel  cover. 

No.  6 — One  vehicle  for  the  sign  department  of  1000  lb. 
carrying  capacity,  95-in.  wheel-base  and  frame  cover. 

All  vehicles  must  develop  a  mileage  of  40  miles  with  lead 
battery  or  50  miles  with  Edison  battery  on  one  battery 
charge.  The  speed  requirement  is  from  12  to  14  miles  per 
hour  on  level,  smooth  pavement  when  carrying  half  the 
rated  load.  Lots  2.  5  and  6  of  those  enumerated  above 
may  be  equipped  with  any  number  of  lead  cells,  from  forty 
to  forty-four.  In  case  an  Edison  battery  is  used  sixty 
cells  shall  be  furnished  with  each  vehicle.  Bids  on  both 
lead  and  Edison  batteries  must  be  furnished  in  each  class. 
Each  vehicle  must  be  provided  with  one  headlight,  one  tail- 
light,  one  odometer,  one  Sangamo  ampere-hour  meter,  one 
foot-operated  gong,  one  charging  plug  with  connecting  lead, 
hood  and  curtains  for  protection  of  driver  and  the  neces¬ 
sary  repair  tools.  Additional  information  may  be  obtained 
from  the  chief  operating  engineer  of  the  company.  The 
bodies  of  the  vehicles  have  been  specially  designed  for  the 
requirements  of  the  various  departments,  and  blueprints 
accompany  the  specifications,  although  considerable  latitude 
is  allow’ed  as  to  the  chassis. 
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CONTRACTOR’S  MOTOR-OPERATED  SAND  AND 
GRAVEL  HOISTING  PLANT. 

The  E.  '1'.  Slider  Company,  of  Louisville.  Ky.,  dealer  in 
coal,  sand  and  gravel,  has  erected  a  motor-driven  hoist 
runway  for  unloading  its  materials  from  river  harges  and 
depositing  them  in  se])arate  ])iles  in  its  yards,  20  ft.  above 
the  mean  level  of  the  river.  I'he  structure  consists  of  an 


Fig.  1 — Hoist  Housing.  Incline  and  Runway. 

elevated  runway,  500  ft.  long  and  30  ft.  above  the  ground, 
extending  the  length  of  the  yard  and  approached  by  an  in¬ 
cline  with  a  grade  of  40  per  cent  from  the  water's  edge. 
Up  this  incline  the  automatic  side-dump  cars,  running  on 
industrial-gage  tracks,  are  hoisted  by  a  112-h])  Westing- 
house  slip-ring  motor,  which  drives  two  6-ft.  cable  drums. 

After  reaching  the  top  of  the  runway  the  hjaded  car  is 
run  out  onto  the  level  trestle  work  to  the  point  where  it  is 
to  be  dumped.  There,  with  the  aid  of  a  track  tipple,  its 
swinging  sides  are  released  and  the  material  is  discharged 
into  the  i)iles  at  the  base  of  the  trestle.  In  this  way  sands 
and  gravels  of  difYerent  fineness  can  be  delivered  to  their 
appropriate  piles  or  hunkers. 

On  its  return  trip  the  car  is  propelled  by  a  looo-lb.  weight 
acting  through  a  Chinese-windlass  cable  gearing  with  a 
reduction  of  16  to  i.  The  weight  is  raised  during  the  car's 
passage,  while  loaded,  from  the  top  of  the  incline  to  its 
dumping  position,  and  is  then  ready  to  return  the  car  over 
the  level  track  to  the  head  of  the  incline.  Beyond  this  point, 
of  course,  the  car  can  he  lowered  hy  its  own  weight  to  the 
water’s  edge.  The  counterweight  mechanism  is  ingeniously 
arranged  with  a  clutch  and  cable  which  engages  the  car  dur¬ 
ing  its  travel  on  the  horizontal  portion,  releasing  again 
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making  a  total  load  of  7  tons  to  be  hoisted  up  the  50  per 
cent  incline.  The  motor  is  operated  from  the  lines  of  the 
Louisville  Lighting  Company,  and  the  installation  is  ex¬ 
pected  to  save  a  large  amount  over  the  former  metho<ls  of 
hauling  the  sand  up  the  levee  with  mule  teams. 

.\nother  interesting  application  of  motor  power  in  Louis¬ 
ville  is  the  operation  of  the  concrete  mixer  used  for  con¬ 
struction  purposes  hy  the  Louisville  Railway  Company. 
Until  recently  the  concrete  used  by  this  company,  which 
does  all  its  own  construction  work,  was  prepared  by  hand, 
an  immense  amount  of  labor  of  course  being  required. 
Recently  the  company  purchased  a  mixing  machine,  which 
was  installed  on  a  construction  car.  Instead  of  utilizing 
the  usual  steam-engine  power  plant,  the  company  installed 
a  motor,  connecting  it  with  overhead  trolley  wires,  and  has 
since  useil  this  outfit  with  e.xcellent  success. 


LOAD  DISPATCHER’S  RECORD  BOARD. 

I'he  office  of  the  load  dispatcher  of  the  Detroit  Edison 
(  ompany  has  just  been  equipped  with  a  complete  record 
board  on  which  every  oil  switch  and  the  principal  discon¬ 
necting  switches  and  jumpers  of  the  system  are  represented 
by  miniature  knife  switches,  as  shown  in  the  accompanying 
illustration.  The  position  of  all  oil  switches  is  shown  by 
small-handled  knife  switches,  while  the  disconnects  are 
similar  tiny  blades  with  hook  eyes. 

The  new  record  board  is  mounted  on  a  background  of 
white  enamel,  the  buses  being  represented  by  metal  strips 
and  the  circuits  by  colored  lines  corresponding  to  the  volt¬ 
ages.  I'he  22.000-volt  system  is  reproduced  in  red,  the 
4600-volt  circuits  in  black,  and  the  2300-volt  lines  in  green. 


Fig.  2 — Interior  of  Motor  Operator's  Station. 

when  the  car  starts  down  the  incline.  .\s  the  result  of  this 
unique  arrangement  of  cables  and  counterweight,  a  more 
nearly  uniform  load  is  imposed  on  the  motor,  which  during 
the  hoisting  operation  is  required  only  to  raise  the  car, 
while  later,  during  the  period  of  lower  demand  required  hy 
the  loaded  horizontal  travel,  potential  energy  is  also  stored 
up  for  the  return  trip.  Each  of  the  cars  in  use  weighs  2 
tons  empty  and  will  hold  about  3  tons  of  sand  nr  gravel. 


Circuits  of  Delray  Stations  and  Nearby  Substations  In  Miniature. 

This  nomenclature  is  similarly  carried  out  to  the  machines, 
transformer  windings,  etc.,  which  are  diagrammed  by  the 
usual  symbols,  so  that  the  condition  of  the  system  is  evi¬ 
dent  at  a  glance.  All  oil  switches  are  manipulated  under 
orders  from  the  operating  department  in  the  downtown 
offices  of  the  company,  which  also  receives  reports  of  the 
operation  of  any  plant  switches. 

Each  panel  of  the  board  represents  a  generating  station 
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ur  substation.  At  the  lower  left-hand  corner  is  seen  the 
long  panel  I'eproducing  the  principal  Delray  plant  of  the 
company.  The  No.  1  power  house  is  shown  at  the  right 
and  the  No.  2  station  at  the  left,  the  two  station  buses  being 
linked  by  a  tie  switch.  I'lie  illustration  also  shows  the  loop 
bus  construction  used  at  Delray.  Part  of  the  generators  are 
arranged  for  connection  to  each  side  of  the  bus,  so  that 
much  of  the  flexibility  of  a  double  bus  is  obtained,  although 
Its  duplication  is  avoided.  Nearly  200  miniature  knife 
switches  are  used  to  reproduce  the  Detroit  system,  a  single¬ 
pole  dummy  switch  representing  each  three-pole  oil  switch 
or  trio  of  disconnector  transfer  switches. 


Wiring  and  Illumination 


AWNINGS  THAT  OBSCURE  “WHITE  WAY’’ 
MUST  COME  DOWN. 


The  city  of  Fort  Worth,  Te.x.,  recently  installed  a  hand¬ 
some  “white  way’’  of  tungsten  standards,  the  energy  for 
operating  which  is  furnished  by  the  Fort  Worth  Power  \- 
Light  Company.  A  number  of  awnings  e.xtending  out  from 
adjoining  buildings  obstruct  the  view  of  this  special  light¬ 
ing  in  places,  so  that  the  City  Commission  has  ordered  their 
removal.  Some  question  has  been  raised  as  to  the  power  of 
the  commission  to  remove  the  awnings,  but  it  is  declared 
that  the  shades  prevent  the  light  from  reaching  the  si<le 
walks,  and  the  commission,  after  granting  a  two-week  re¬ 
spite  on  account  of  Christmas  shoppers,  ha.s  ordered  every 
awning  down  by  Jan.  1. 


SPECIAL  CABLE  POTHEADS  USED  IN  CLEVELAND. 


Where  the  23Co-volt  and  66;M)-volt  lines  of  the  Cleveland 
Flectric  Illuminating  Company  are  transferred  from  open- 
wire  to  cable  construction,  use  is  made  of  the  special  bell- 
covered  potheads  shown  herewith,  which  were  developed 
by  the  company’s  engineers  to  meet  local  conditions.  The 
inner  block  of  the  pothead  carries  three  double  connecting 
lugs  separated  from  each  other  by  the  porcelain  body’  and 
vertical  barriers  and  shielded  from  the  weather  by  the 
inclosing  bell  which  is  dropped  over  the  pothead.  I'lie  cable 


1 — Protecting  Cap  and  Pothead  Body. 


are  to  he  used  the  lug>  are  left  free  to  lie  slipped  over  the 
wires  and  then  bolted,  the  in>ulating  compound  being  poured 
with  the  wires  in  place.  The  leads  to  the  overhead  lines 
are  looped  downward  from  the  lugs  and  pass  beneath  the 
hell,  whicli  is  dropped  over  the  pothead  body.  For  inserting 
>mall  wires  in  the  lugs  •sleeves  are  first  soldered  on  their 


Pig.  2 — Potheads  on  Customers'  Cable  Service  Line. 


ends  and  then  tightened  under  the  bolts.  The  nitches  in 
the  bell  are  so  spaced  as  to  hold  the  wires  away  from  the 
pole. 

.\bout  1000  of  these  potheads  are  in  use  in  Cleveland  and 
appear  thoroughly  successful  in  service,  in  addition  to  the 
simplicity  of  preparing  and  installing  them.  A  number  may 
he  noticed  in  use  along  Kuclid  .Avenue,  Cleveland’s  famous 
residence  street,  where  the  cable-house  servites  are  tapped 
off  from  the  overhead  street  lines.  Some  of  these  potheads 
have  even  been  accidentally  left  in  service  without  the  pro¬ 
tection  against  the  weather  afforded  by  their  shelter  caps, 
but  this  has  resulted  in  little  trouble  before  being  di.scovered 
.Another  pothead  was  tested  for  a  year  on  13,200  volts  near 
the  smoke  from  a  salt-refining  plant,  which  might  be  ex¬ 
pected  to  give  the  part  pretty  severe  service.  The  pothead 
was  designed  by  Mr.  II.  L.  Wallace,  electrical  engineer,  and 
Mr.  E.  E.  Noble,  siqierintendent  of  construction,  of  the 
Cleveland  company. 


THE  EFFECT  OF  FROSTED  LAMP  TIPS  ON  LIGHT 
DISTRIBUTION. 
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end  is  prepared  by  removing  the  covering  to  a  point  within 
the  pothead  bushing,  the  exjiosed  end  being  taped  with 
varnished  cambric  tape.  I'he  separate  cable  conductors  are 
led  out  through  the  slots  at  the  middle  of  the  body  and  made 
fast  in  the  lugs,  which  will  take  wire  sizes  up  to  No.  o. 
The  lugs  are  held  in  place  by  bolts  through  the  body  wall, 
the  chamber  at  the  top.  for  access  to  the  bolts,  being  filled 
with  iiLsulating  compound.  When  very  large  conductors 


Lamps  with  either  part  or  all  of  the  bulb  frosted  have 
been  used  ever  since  incandescent  lamps  came  into  gen¬ 
eral  service,  being  usually  chosen  either  for  the  increased 
decorative  effect  of  the  frosted  bulb  or  because  the  glare 
of  the  light  is  reduced  by  the  frosting.  Lately  lamps  in 
which  onlv  the  hemispherical  tip  is  frosted  have  been  grow¬ 
ing  in  jiopularity  for  use  with  prismatic  glass  .shades  and 
even  more  so  with  the  bowl-shaped  opalescent  shades 
which  have  been  offered  in  increasing  variety  during  the 
last  few  years. 

From  an  artistic  standpoint,  the  softening  of  the  glare 
by  thus  veiling  that  part  of  the  lamp  through  which  the 
filament  would  otherwise  be  directly  visible  is  certainly  a 
great  improvement.  However,  the  suppression  of  glare 
and  the  improved  artistic  effect  are  not  the  only  reasons 
for  the  use  of  the  so-called  “bowl-fro.sted’’  lamps,  as  this 
frosting  affects  the  distribution  of  the  light  to  an  extent 
not  generally  appreciated  even  by  some  of  those  interested 
in  planning  effective  illumination. 
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riius,  in  the  case  of  hemispherical  bowls,  some  of  the 
rays  of  light  striking  the  frosted  portion  are  reflected  up¬ 
ward  against  the  bowl  and,  when  redirected  by  the  latter, 
add  to  the  light  immediately  under  the  lamp.  In  some 
instances  the  difference  is  surprising,  as,  for  example,  in 
the  case  of  the  bowl  reflector  from  which  the  accompanying 


Fig.  1 — Photometric  Curve  of  a  60-Watt  Clear-Bulb  Tungsten 
Lamp  in  a  Bowl  Reflector. 

photometric  curves  were  made.  With  a  clear-bulb  60-watt 
tungsten  lamp  this  gave  about  24  cp  vertically  under  the 
lamp  and  a  maximum  of  about  57  cp  at  an  angle  of  about 
42  deg.  from  the  vertical  (Fig.  i).  On  substituting  a 
bowl- frosted  lamp  of  the  same  wattage  and  size  of  bulb 
the  vertical  candle-power  was  increased  to  36  and  the 


Fig.  2 — Photometric  Curve  of  a  60-Watt  Bowl-Frosted  Tungsten 
Lamp  In  the  Same  Reflector  as  Used  for  Fig.  1. 

maximum  to  about  48,  the  latter  being  still  at  about  the 
same  angle  from  the  vertical  (Fig.  2). 

Fig.  3  shows  the  resulting  light  distribution,  the  dotted 
curve  plotting  the  calculated  foot-candles  on  a  plane  5  ft. 
below  the  clear-bulb  lamp.  This  dotted  line  clearly  shows 
a  drop  in  the  illumination  immediately  under  the  lamp, 
which  drop  cannot  readily  be  leveled  by  any  overlapping 


Fig.  3 — Calculated  Distribution  with  Clear  and  Bowl-Frosted 
Bulb  Lamps. 

of  light  from  other  units  or  by  diffusion  from  walls  and 
ceilings.  On  the  other  hand,  the  same  bowl  reflector  with 
a  bowl-frosted  lamp  gave  almost  a  straight-line  effect  (as 
shown  by  the  solid  line)  which  would  lend  itself  readily 
to  a  leveling  of  the  light  distribution  by  the  joint  action  of 
a  number  of  such  units  when  suitably  spaced  and  by  the 
difTusion  of  light  from  walls  and  ceilings. 


Three  conclusions  will  be  evident:  First,  that  the  frost¬ 
ing  of  lamp  tips  offers  an  easy  means  of  improving  certain 
classes  of  light  distribution  curves;  second,  that  with  every 
photometric  curve  of  an  incandescent-lamp  unit  it  should  be 
stated  whether  the  lamp  bulb  was  clear  or  frosted;  and, 
third,  that  where  the  light  distribution  was  carefully 
planned  for  bowl-frosted  lamps  the  user  should  understand 
this  and  should  be  urged  not  to  substitute  lamps  with  clear 
bulbs.  Unless  this  point  is  emphasized,  some  will  always 
be  found  ready  to  insert  clear-bulb  lamps  when  the  original 
frosted  ones  have  burned  out. 


Letter  to  the  Editor. 


Visual  Acuity. 


To  the  Editor  of  Electrical  World: 

Sir: — .\s  1  have  allowed  myself  to  become  interested  in 
that  branch  of  electromagnetic  waves  called  light  or  optics, 
1  was  naturally  interested  in  reading  the  articles  and 
letters  that  have  recently  appeared  in  your  columns  on  the 
subject  of  visual  acuity.  I  must  confess  that  I  do  not 
exactly  understand  what  Mr.  Luckiesh  means  by  the  term, 
which  does  not  seem  to  imply  merely  acuteness  of  vision. 
His  article  in  your  issue  of  Nov.  18  refers  especially  to  the 
effects  of  color  or  wave-length.  I  think  we  are  all  familiar 
with  the  diagram  of  the  spectrum  indicating  intensity  as 
measured  by  the  heat  effect,  chemical  effect  and  by  the 
visual  effect,  which  I  suppose  very  plainly  shows  the  varia¬ 
tion  of  the  ability  of  the  eye  to  perceive  the  different 
colors  or  wave-lengths.  Fig.  2  in  that  article,  reproduced 
herewith,  seems  to  agree  with  the  old  diagram.  The  limit 
of  vision,  if  of  a  single  object,  is  not  given  by  its  size,  as 
we  all  know,  for  if  bright  enough  it  will  be  seen,  as  the 
stars  are  seen,  no  matter  how  small.  That  is  the  prin¬ 
ciple  involved  in  ultra-microscopy.  But  if  we  take  a  series 
of  equidistant  ruled  lines,  then  the  limit  is  between  100  and 
400  lines  to  the  inch  at  a  distance  of  10  in.,  the  standard 
distance  for  reference.  Now,  we  come  to  the  part  that  will, 
I  suppose,  be  the  most  interesting  and  surprising  to  those 
who  have  not  looked  far  enough  into  the  matter  to  learn 
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Variation  of  Visual  Acuity  with  Wave-Length  of  Light. 

that  the  factors  that  govern  are  not  the  acuteness  of  the 
eye,  but  the  same  ones  that  govern  in  the  great  majority  of 
optical  instruments,  notably  the  camera,  the  telescope  and 
the  microscope.  To  put  it  in  another  way,  the  eye  is  so 
perfect  that  the  limit  of  vision  is  fully  reached  by  its 
powers  or  fineness  of  structure.  The  limit  is  given  by 
optical  considerations  or  the  laws  of  light. 
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It  was  the  common  idea  that  with  sufficient  magnification 
anything  could  be  seen,  but  we  now  know  that  it  is  not  so. 
We  now  think  of  the  light  as  being  (electromagnetic) 
waves,  and  know  that,  as  waves  may  be  added  together  to 
give  increased  effect  or  to  obliterate  each  other,  the  limit 
is  given  by  those  arrangements  that  cause  the  obliteration 
of  fine  details.  This  is  the  aperture  or  diaphragm  of  the 
camera,  the  telescope,  the  microscope  and  the  eye  It  is 
also  a  function  of  the  wave-length,  which,  of  course,  we 
have  to  call  color.  Mr.  Ives  has  exhibited  the  increased 
resolving  power  of  the  microscope  given  by  light  of  the 
blue  end  of  the  spectrum  over  the  red  or  yellow.  It  may 
be  of  interest  to  state  these  limits  in  a  few  cases.  In  the 
telescope  the  limit  of  useful  magnification  is  about  nine 
times  the  aperture  in  inches,  and  in  the  microscope  the 
number  of  lines  to  the  inch  that  may  be  seen  is  about 
80,000  times  the  aperture  expressed  in  a  function  of  the 
circle,  which  will  figure  out  a  little  over  100,000  lines  to 
the  inch. 

As  the  average  wave-length  is  about  one-fifty-thousandth 
of  an  inch,  we  can  see  two  lines  in  the  length  of  a  wave  of 
light.  As  the  blue  light  has  a  wave-length  of  a  little  more 
than  one-half  the  red,  it  enables  us  to  see  more  lines  to 
the  inch,  but  not  quite  twice  as  many.  For  the  telescope 
the  formula  is  given  by  Lord  Rayleigh  in  the  article  on 
“Wave  Theory”  in  the  Encyclopaedia  Britannica  (tenth 
edition).  Helmholtz  probably  first  showed  the  application 
of  the  principle  to  the  microscope,  but  Abbe,  who  was  the 
head  of  the  best  known  firm  of  German  opticians,  has  the 
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credit  of  working  the  matter  out  very  elaborately.  A  piece 
of  microscopic  apparatus  that  bears  his  name  does  not 
pretend  to  be  achromatic. 

Helmholtz  did  speak  of  the  eye  as  not  being  perfect,  but 
our  celebrated  American  scholar  Robert  W.  Wood  thinks 
Helmholtz  was  too  critical  and  refers  to  the  wonderful 
fact  that  it  is  an  optical  instrument  with  a  perfect  auto¬ 
matic  diaphragm  or  iris.  I  would  call  attention  to  an¬ 
other  automatic  adjustment  that  tends  very  largely  to 
correct  any  slight  imperfection  it  may  have,  namely,  that 
the  eye  always  centers  itself  on  whatever  is  looked  at  and 
the  errors  are  negligible  at  the  center. 

The  camera  lens  has  seven  distinct  aberrations  or  errors 
which  have  to  be  corrected  to  make  it  perfect,  without 
counting  those  due  to  the  color,  and  there  are  half  as  many 
again  under  that  head.  The  seven  cannot  be  all  corrected 
perfectly  at  once,  and  a  compromise  is  made  in  some  way 
to  meet  given  conditions.  The  eye  is  known  not  to  be 
perfectly  achromatic,  but  it  is  so  nearly  so  that  its  defects 
are  seldom  or  never  noticed  in  ordinary  life.  I  have 
noticed  that  a  bright-colored  window  such  as  is  common 
in  the  churches  sometimes  gives  an  effect  whereby  the 
parts  of  different  color  appear  to  be  in  different  planes. 

Somehow  I  cannot  get  rid  of  the  thought  that  it  is  rather 
odd  to  criticise  the  eye,  to  which  we  must  look  as  the 
judge  in  these  matters.  Still,  if  these  gentlemen  can  in 
any  way  improve  our  powers  of  vision  no  one  would  wel¬ 
come  it  more  than  I. 

Brooklyn,  N.  Y.  J.  P.  Wintrixgham. 


Digest  of  Current  Electrical  Literature 

ABSTRACTS  OF  THE  IMPORTANT  ARTICLES  APPE\RING  IN  THE  ELECTRICAL  PERIODICAL  PRESS  OP  THE  WORLD 


Generators,  Motors  and  Transformers. 

Parallel  Operation  of  Alternators. — L.  Schuler. — In  the 
parallel  operation  of  alternators  oscillations  may  be  pro¬ 
duced  by  resonance  between  the  natural  oscillations  of  the 
dynamo  and  the  periodic  impulses  of  the  prime  mover. 
For  the  period  t  of  the  natural  oscillations  of  a  dynamo 
Rosenberg  has  given  the  formula 

GD^  >r 

p  C  kva 

where  GD'  is  the  moment  of  inertia  in  kilogram-meter 
units,  11  is  the  number  of  revolutions  per  minute,  p  the 
number  of  pairs  of  poles,  C  the  ratio  of  the  short-circuit 
current  (for  the  exciting  current  required  to  give  normal 
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voltage  at  no  load)  to  the  normal  current,  kva  the  normal 
kilovolt-amperes,  and  c  a  coefficient  for  which  Rosenberg 
found  the  theoretical  value  of  0.032.  The  author  has  tested 
this  formula  by  experiments  carried  out  as  follows:  Two 
identical  machines  are  operated  in  parallel  and  gradually 
their  excitations  are  changed  until  oscillations  occur.  A 
resonance  curve  is  then  plotted  with  the  amplitudes  of  the 


oscillations  of  the  wattmeter  as  ordinates  and  the  voltages 
as  abscissas.  The  cut  shows  such  a  resonance  curve  for  two 
three-phase  generators  driven  by  double-acting  tandem  gas 
engines,  where  the  resonance  maximum  occurred  at  4200 
volts  (the  pieriod  t  of  the  natural  oscillations  of  the  gen¬ 
erators  being  then  equal  to  the  period  T  of  the  disturbing 
impulses  of  the  gas  engines).  From  this  experiment  the 
author  finds  that  c  in  the  above  formula  has  the  value 
0.0264.  Ry  similar  experiments  with  former  different 
machines,  values  of  c  were  found  which  varied  between 
0.0254  and  0.0273  instead  of  Rosenberg’s  theoretical  value 
0.032.  For  the  predetermination  of  the  oscillation  period  t 
the  value  of  the  ratio  C  of  the  short-circuit  current  to  the 
normal  current  is  unknown.  But.  since  the  short-circuit 
current  depends  on  the  ratio  of  armature  ampere-turns 
to  field  ampere-turns  multiplied  by  the  stray  coefficient, 
and  since  the  stray  coefficient  may  be  taken  as  0.8  on  the 
average,  the  above  formula  may  be  changed  into 

GD^  n  K 

where  R  is  the  ratio  of  armature  ampere-turns  to  field 
ampere-turns  and  t  is  the  period  of  the  oscillations  at  no 
load.  The  value  of  t  for  inductive  full  load  is  about  15  per 
cent  smaller.  The  author  then  gives  two  interesting  tables 
for  the  values  of  t  and  T  which  occur  in  practice  with 
the  usual  types  of  machines.  When  t  =  T  there  is  reM>n- 
ance.  No  trouble  may  be  e.xpected  if  differs  from 

unity  by  at  least  20  per  cent.  If  two  electric  machines 
operating  in  parallel  have  the  same  natural  periods  of 
oscillations,  t^  and  f,,  so  that  t^  =  t,,  then  the  resulting 
pericKl  of  oscillations  also  equals  /,  =  t^.  But  if  /,  and  t. 
are  different,  then  the  resulting  period  of  oscillations  has  a 
value  between  t^  and  t,  and  is  generally  nearer  to  the  value 
of  the  smaller  machine.  This  is  of  importance,  for  in¬ 
stance,  if  the  case  of  two  machines  of  equal  capacity,  for 
one  of  which  t-^T  =  0.7  and  for  the  other  t-r-T  =  1.3. 
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Hoth  values  taken  alone  are  satisfactory.  Rut  when  both 
machines  are  to  work  in  parallel  t  -i-T  will  be  approxi¬ 
mately  unity  and  there  will  be  resonance  trouble.  This 
should  be  taken  into  consideration  when  manufacturers 
.guarantee  good  parallel  oj)eration.  Before  doing  so  they 
should  know  the  value  of  /  of  the  existing  machines  with 
which  the  new  machines  have  to  work  in  parallel,  or  they 
should  know  at  least  whether  for  the  existing  machines 
I  -r-  7'  is  greater  or  smaller  than  unity.  The  author  finally 
describes  a  simple  method  for  preventing  oscillation  trou¬ 
bles  which  has  proved  satisfactory  especially  with  small 
rotary  converters  connected  to  small  transformers,  for 
which  the  danger  of  oscillations  is  great  on  account  of  the 
large  ohmic  voltage  drop.  He  places  loosely  on  the  axle 
of  the  machine  a  flywheel  which  is  tuned  to  the  period  /. 
It  is  not  rigidly  connected  with  the  axle,  but  looselv  by 
means  of  springs.  When  properly  dimensioned  this  fly¬ 
wheel  will  make  oscillations  differing  in  time-phase  by  180 
deg.  from  the  disturbing  impulses  and  will  thus  com|)ensate 
them. — Itlck.  Zeit.,  Nov.  30. 

Short-Circuits  of  Alternators. — P.  BorcifKROT. — .\  dis¬ 
cussion  of  the  electric  phenomena  which  result  from  a 
sudden  short-circuit  of  an  alternator.  As  a  result  of  the 
development  of  the  turbo-alternator  with  its  high  speed, 
small  magnetic  stray  fluxes  and  large  effects  of  short  cir¬ 
cuits  the  problems  of  sudden  short-circuits  have  become  of 
importance.  The  author  first  discusses  the  different  in¬ 
duction  coefficients  which  are  to  be  considered  in  the  cir¬ 
cuits  of  an  alternator  and  then  discusses  sudden  polyphase 
short-circuits,  sudden  single-phase  short-circuits,  and  finallv 
partial  short-circuits.  The  article  is  illustrated  by  oscil¬ 
lographs. — La  Lumicrc  Elec.,  Dec.  2. 

Alternating-Current  T urbo-Dynamos. — A.  T hom.aklen. — 
.\  profusely  illustrated  description  of  various  features  of  the 
mechanical  construction  of  alternating-current  turbo-gen¬ 
erators  of  the  Siemens-Schuckert  company. — Rick.  Zeit.. 
No\'.  30. 

Lamps  and  Lighting. 

RilamenI  Suf>fforts. — A  note  on  a  recent  British  patent 
(No.  26667.  Nov.  30,  l^^i)  of  E.  R.  Grote.  who  uses  a 
mica  disk  instead  of  platinum  or  iridium  wire  for  the  fila¬ 
ment  support.  Thin  mica  disks  attached  to  the  central  rod 
are  perforated  at  regular  intervals  along  the  edges  to  take 
the  filaments  and  are  slit  radially  between  each  jiair  of  fila¬ 
ments  to  render  them  elastic.  The  upper  disk  is  provided 
with  conductors  for  joining  each  adjacent  pair  of  filaments 
together.  Instead  of  slitting  the  disks,  they  may  be 
mounted  with  springs  above  and  below  the  point  of  sup¬ 
port,  or  mica  rings  held  in  spring-wire  supports  mav  be 
used  instead  of  the  disks. — Lond.  R.lec.  Rng'ing,  Dec.  7. 

tieneration.  Transmission  and  Distribution. 

Cicncrating  Station  at  Coal  Mine. — A.  Feldsm.wn. — The 
first  part  of  an  illustrated  description  of  the  electric  plant 
at  the  bituminous  coal  mines  near  Hamberg  on  the  Rhine, 
in  Germany.  .At  three  of  the  pits  electrical  energy  is  gen¬ 
erated  from  the  excess  of  coke-oven  gases  which  is  not 
used  for  heating  the  coke  ovens.  There  are  four  gas  en¬ 
gines.  one  steam  engine  and  three  steam  turbines  having 
an  aggregate  rating  of  10.700  kw.  The  generating  emi 
is  5000  volts.  The  transmission  voltages  are  5000  to  10,000. 
The  paper  is  to  be  concluded. — Elek.  Zeit.,  Dec.  7. 

.Single-Phase  Commutator  Motor  for  Printing  Presses. — ■ 
E.  PiERNET. — .An  illustrated  article  on  the  use  of  the  Deri 
single-phase  commutator  motor,  which  is  a  repulsion  motor 
with  .several  pairs  of  brushes  short-circuited.  Speed  regu¬ 
lation  is  obtained  by  displacement  of  one  set  on  the  brushes. 
In  the  present  articles  the  use  of  this  motor  for  driving 
presses  is  especially  discussed  and  diagrams  are  given 
showing  characteristic  test  curves  of  the  motor. — La  Revue 
Elec.,  Dec.  8. 

Traction. 

I>ONDON. — An  abstract  of  last  year’s  financial  report  of 


the  underground  railways  of  London. — l^nd.  Electrician , 
Dec.  8. 

Installations,  Systems  and  Appliances. 

Rates  and  Popularity  of  Electric  Light. — KK.\ETZEk. — 
The  author  emphasizes  that  of  the  propositions  made  to 
increase  the  popularity  of  electric  light  none  has  proved 
more  successful  than  that  to  facilitate  the  first  installa¬ 
tion.  The  author  gives  the  results  of  several  small  central 
stations  which  make  the  first  installation  free  of  charge  to 
the  consumer.  Niederramstadt  is  a  suburb  of  Darmstadt, 
with  2000  inhabitants,  of  whom  two-thirds  are  working¬ 
men.  In  the  very  first  year  not  less  than  3000  lamps  have 
been  installed  with  300  meters.  The  rate  is  12.5  cents 
per  kw-hour  and  a  monthly  rent  of  from  5  cents  to  75  cents 
per  meter.  Use  is  made  of  electrolytic  meters,  which  have 
proved  very  successful.  The  difference  between  the  master 
meter  in  the  central  station  and  the  sum  of  the  readings 
of  the  electrolytic  meters  at  the  consumers’  premises  is 
only  about  5  per  cent  for  the  whole  year.  Out  of  300  con¬ 
sumers,  27  consumed  more  than  $12.50  during  the  last  year. 
40  consumed  between  $7.50  and  $12.50,  60  consumed  be¬ 
tween  $5  and  $7.50,  65  consumed  between  $3.75  and  $5,  and 
108  consumed  less  than  $3.75  worth  of  electrical  energy 
Thus,  in  spite  of  a  12.5-cent  per  kilowatt-hour  rate,  more 
than  half  of  the  consumers  spent  less  than  $5  per  year. 
The  i6-cp  metallic-filament  lamp  is  largely  used.  The  net 
earnings  of  the  central  station  during  the  first  year  were 
7  per  cent.  In  the  city  of  Dillenburg,  in  Hessen,  with  5000 
inhabitants,  where  there  is  a  municipal  gas  plant,  the  mu¬ 
nicipality  has  also  undertaken  the  sale  of  electrical  energy, 
buying  the  energy  in  bulk  from  a  transmission  system  and 
distributing  it  at  3  X  120  volts.  The  city  paid  during  the 
first  year  for  the  installation  of  two  lamps  for  every  con¬ 
sumer  who  wanted  them.  As  a  compensation  the  con¬ 
sumer  had  to  guarantee  that  he  would  buy  for  five  years 
at  least  $4.50  worth  of  energy  yearly.  The  consumer 
may  select  his  own  wiremaii,  but  he  must  have  a  license  in 
the  city.  This  method  was  successful  beyond  expectations. 
In  the  first  year  500  meters  and  4000  lamps  were  installed. 
The  net  earnings  of  the  electrical  department  in  the  first 
year  were  almost  $1,500.  On  the  other  hand,  the  net  earn¬ 
ings  of  the  gas  plant  were  reduced  by  $1,000  to  $2,625. 
The  net  earnings  of  the  two  departments  together  are. 
however,  now  greater  than  those  of  the  gas  plant  before 
alone.  In  a  small  out-of-town  place,  Baumholder,  with 
i7(K)  inhabitants,  a  generating  plant  has  been  installed  with 
two  Diesel  engines  of  40  hp  and  25  hp.  and  electric  energy 
is  distributed  at  2X120  volts.  The  wiring  of  the  resi¬ 
dences  and  installation  of  two  lamps  ])er  meter  are  paid  for 
by  the  township.  Energy  totaling  27,500  kw-hours  was 
furnished  to  the  busbars,  and  the  sum  of  the  readings  of 
the  electrolytic  meters  showed  a  consumption  of  26.400 
kw-hours.  The  tariff  is  12.5  cents  per  kw-hour  and  6.25 
cents  meter  rent  i)er  month.  Out  of  278  living  houses,  258 
are  connected  to  the  station,  with  2233  lamps  and  seven 
motors.  In  connection  with  the  generating  plant  there  is 
a  bath-house  in  which  the  exhau.st  heat  of  the  Diesel 
engines  is  utilize*!,  d  he  total  first  cost  was  $3500.  After 
deducting  interest  and  amortization  the  net  earnings  in  the 
first  year  were  $925.  The  use  of  kerosene  seems  to  have 
been  almost  given  up  even  in  small  residences  in  this 
town. — Elek.  Zeit.,  Nov.  30. 

Tariff. — H.  Rerom.xnn. — .An  account  of  the  rates 
charged  for  electrical  energy  by  die  upper  Silesian  elec¬ 
tricity  works',  which  are  one  of  the  few  German  generat¬ 
ing  stations  which  have  not  changed  their  tariff  since  they 
began  operation,  riie  rate  is  based  essentially  on  the  cost 
of  generating  the  energy  and  considers  both  the  maximum 
load  and  the  yearly  hours  of  using  the  energy.  To  large 
consumers  discounts  are  allowed  according  to  the  yearly 
bill.  For  small  consumers  flat  rates  are  charged,  which  are 
based  on  an  assumed  number  of  1500  hours  of  use  of  elec¬ 
tricity  per  year.  Out  of  15.750  consumers  there  are  9818 
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using  flat  rates.  They  have  no  meters,  but  limiting  devices 
which  limit  the  amount  of  power  taken  from  the  supply 
network.  Out  of  these  9819  flat-rate  consumers,  772  use 
from  30  to  50  watts,  2852  use  from  50  to  100  watts, 
2345  use  from  100  to  150  watts,  1333  use  from  150  to  200 
watts,  and  2516  use  from  200  to  2500  watts.  The  con¬ 
sumption  of  electrical  energy  per  capita  is  much  higher  in 
upper  Silesia  than  anywhere  else  in  Germany,  even  in  the 
largest  cities.  The  consumption  of  gas  for  lighting  is  los¬ 
ing  ground  in  upper  Silesia. — Elek.  Zeit.,  Nov.  30. 

Automatic  Reversible  Battery  Boosters. — R.  Rankin. — 
The  conclusion  of  his  paper  read  before  the  (British)  In¬ 
stitution  of  Electrical  Engineers  discussing  the  uses  and 
advantages  of  a  battery-booster  plant  and  the  savings  likely 
to  be  effected  by  its  employment.  Boosters  are  classified 
under  three  main  divisions.  Under  class  A  are  described 
the  plain  differential,  Pirani,  Crompton  and  Lancashire 
systems;  under  class  B  are  the  Highfield  and  E.  C.  C.  sys¬ 
tems.  The  advantages  of  boosters  controlled  by  external 
regulators  over  those  of  the  diverter  type  are  briefly  men¬ 
tioned.  Such  boosters  belong  to  class  C.  which  includes  the 
Entz,  B.  T.  H.,  Taylor- Scotson,  Tilney  and  Brown-Boveri 
boosters,  while  the  systems  of  Lincoln  ami  Bijur  are 
also  referred  to.  The  conclusions  of  the  author  are 
as  follows:  In  the  installation  of  a  battery  and  bof)ster 
on  a  highly  fluctuating  load,  both  the  generator  and 
battery  are  operated  under  satisfactory  conditions,  for 
batteries  working  under  such  circumstances  usually  re¬ 
main  in  very  good  order  indeed.  With  regard  to 
boosters  there  can  be  little  difference  between  the 
actual  results  obtained  from  the  use  of  those  of  class  B 
and  the  Lancashire  booster  in  class  .\.  The  author  thinks 
that  the  other  members  of  class  described  in  the  paper 
certainly  cannot  be  so  satisfactory  as  those  referred  to. 
Boosters  of  class  A  and  class  B  must  be  more  sluggish  in 
action  than  those  of  class  C,  certainly  more  than  those  of 
this  class  in  which  an  overshooting  effect,  suitably  checked, 
can  be  arranged  for.  Where  considerations  of  field  copper 
are  the  cause  of  an  exciter  being  used  with  a  class  .\  boos¬ 
ter  the  sluggishness  becomes  still  more  pronounced.  The 
main  factor  causing  the  lag  in  diverter  boosters  is  the  use 
of  the  diverter  itself.  When  a  variation — say,  an  increase — 
in  line  current  occurs  the  first  increment  must  perforce 
come  from  the  generator,  and.  the  diverter  being  non- 
inductive.  this  increment  may  be.  and  usually  is.  very  con¬ 
siderable.  It  is  obvious,  too.  that  throughout  the  entire 
action  the  booster  voltage  is  dependent  on  a  previous  varia¬ 
tion  in  line  current,  and  the  above-mentioned  effect  has 
continually  to  be  reckoned  with.  This  will  help  to  make  it 
clear  why  lamination  of  the  entire  field  system  of  such 
boosters  is  considered  by  many  to  be  absolutely  essential. 
With  regard  to  the  re.spective  merits  of  boosters  in  class  C 
the  authors  have  little  to  say  as  far  as  regulation  obtained  is 
concerned,  the  Entz  booster  being  the  only  one  which  ha.s 
been  used  to  any  extent  in  England,  and  it  is  said  that  it 
possesses  the  great  advantage  of  extreme  simplicity  and 
the  other  equally  important  advantage  that  it  employs  no 
moving  electrical  contacts. — Lond.  Electrician,  Dec.  i. 

Electrophysics  and  Magnetism. 

Thermal  Conductivity  at  High  Temperatures. — M.  F. 
.\ngei.l. — The  author  gives  an  account  of  measurements  of 
beat  conductivities  at  high  temperatures,  using  a  method 
in  which  the  flow  of  heat  from  the  electrically  heated  in¬ 
side  f)f  a  long  cylinder  to  its  outside  was  determined.  The 
results  of  determinations  of  the  thermal  condnetivitv  of 
nickel  between  300  deg.  C.  and  1200  deg.  C.  and  of  aluminum 
between  too  deg.  C.  and  600  deg.  C.  are  given.  There  is 
no  constant  ratio  between  electrical  and  thermal  conduc¬ 
tivities  for  these  metals  at  high  temperatures.  .\t  high 
temperatures  the  thermal  conductivity  of  aluminum  in¬ 
creases,  and  of  nickel  up  to  700  deg.  C.  decreases,  more 
rapidly  than  from  o  deg.  C.  to  100  deg.  C. ;  above  700  deg. 


C.  the  thermal  conductivity  of  nickel  decreases  very  slowly 
up  to  1225  deg.  C.  A  third  allotropic  state  for  nickel  exists 
at  about  700  deg.  C.,  with  a  change  in  the  form  of  the  elec¬ 
trical  and  thermal  conductivity  curves  at  this  point.  I'he 
magnetic  critical  temperature  of  nickel  is  shifted  through  a 
range  of  130  deg.  by  heat  treatment,  annealing  from  high 
temperatures  giving  a  low  value  and  sudden  cooling,  pro¬ 
ducing  values  as  high  as  420  deg.  C.  The  results  are  given 
of  determinations  of  the  electrical  resistance  of  nickel  be¬ 
tween  o  deg.  C.  and  1200  deg.  C.  and  of  aluminum  between 
o  deg.  C.  and  600  deg.  C. — Phys.  Review,  November. 

Selenium. — F.  C.  Brown. — The  author  has  formerly 
shown  that  the  general  behavior  of  the  four  known  va¬ 
rieties  of  selenium  under  the  action  of  light  could  be  ex¬ 
plained  by  assuming  that  the  different  varieties  were 
merely  differently  proportioned  mixtures  of  three  com¬ 
ponents  in  equilibrium  with  each  other.  Whereas  it  was 
shown  in  his  former  paper  that  the  general  behavior  of  all 
the  known  varieties  of  light-positive  and  light-negative 
selenium  could  be  explained  by  the  proposed  theory,  it  is 
shown  in  the  present  paper  for  one  of  the  light-positive 
varieties,  namely,  that  found  in  the  Giltay  selenium  cell, 
that  the  change  of  conductivity  during  both  exposure  and 
recovery  can  be  explained  quite  accurately  by  the  same 
theory.  Only  one  of  the  three  components  is  conducting. 
Very  direct  experiments  show  that  for  at  least  one  case 
the  change  in  the  conductivity  is  proportional  to  the  amount 
of  the  changing  component.  Temperature  action  in  the 
Giltay  selenium  cell  is  essentially  the  same  as  light  action, 
but  not  identical  with  it. — Phys.  Rev.,  November. 

Photoelectric  Effect  Caused  by  Incident  and  Emergent 
Light. — O.  Stuhlmann. — If  the  metals  are  arranged  in 
the  order  of  their  atomic  weights  and  also  according  to 
their  position  in  the  periodic  system,  there  is  a  periodic 
increase  in  the  ratio  of  the  emergent  to  the  incident  photo¬ 
electric  effect  as  one  ascends  through  the  periods  of  the 
table.  It  would  seem  that  the  ratio  has  a  constant  value  in 
each  period,  although  this  is  hardly  a  universal  law.  Since 
it  is  known  that  the  incident  photoelectric  effect  increases 
with  decreasing  wave-length  of  the  incident  light,  it  may 
be  that  the  ratio  of  the  emergent  to  the  incident  effect 
would  be  constant  for  monochromatic  light,  so  that  the 
present  variations  in  the  above  ratio  of  emergent  to  inci¬ 
dent  effect  for  the  various  metals  might  be  attributed  to  a 
selective  photoelectric  activity  on  the  part  of  the  films 
used. — Phil.  Mag.,  December. 

Radium. — 11.  Lieber. — The  author  first  gives  a  brief 
summary  of  the  properties  of  radium  and  its  emanation^ 
and  then  describes  his  method  of  “radium  coatings.”  which 
permits  the  use  of  only  small  amounts  of  radium  to  yield 
all  the  emanations  and  the  radiations  for  physiological  or 
any  other  purpose  desired. — Jour.  Franklin  Inst..  December. 

Electrochemistry  and  Batteries. 

Electroplating. — note  on  the  Marino  plating  process, 
which  permits  electrodeposits  on  china  and  other  non¬ 
conductors.  The  articles  to  be  plated,  say,  a  china  tea¬ 
pot.  has  its  surface  roughened  by  a  sand  blast  and  is  then 
painted  with  a  paste  consisting  of  a  mixture  of  the  chlo¬ 
ride,  or  other  salt,  of  the  metal  to  be  deposited  and  hydro¬ 
fluoric  acid.  This  mixture  is  said  to  form  what  may  be 
termed  a  preparative  surface  on  which  metal  can  be  de¬ 
posited  from  an  electrolytic  bath  by  the  usual  means.  In 
this  way  a  thick  plate  of  metal  is  obtained,  which  can  he 
polished  and  worked,  while  at  the  same  time  it  considerably 
increases  the  strength  of  the  china  interior.  This  arrange¬ 
ment.  it  is  claimed,  also  makes  the  cold  galvanizing  of  such 
articles  as  screws,  chains  and  other  machine  parts  possible 
at  a  less  cost  than  the  present  process. — I^nd.  Electrician, 
Dec.  8. 

Reduction  of  Nitrobencine. — R.  C.  Snowden. — .\n  ac¬ 
count  of  an  experimental  investigation  the  chief  results  of 
which  are  as  follows:  Nitrobenzine  can  be  reduced  elec- 
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trolyti’cally  to  aniline  in  ferrous  chloride  solution  at  100 
fleg.  C.  between  iron  electrodes.  For  a  current  density  of 
15  amp  per  square  decimeter  only  2.2  volts  is  needed. 
Massive  iron  reacts  chemically  with  nitrobenzine  and 
acpieous  ferrous  chloride  at  100  deg.,  provided  the  stirring 
is  sufficiently  intense  to  bring  all  these  substances  into  inti¬ 
mate  contact.  'I'he  presence  of  an  iron  salt,  preferably 
ferrous  chloride,  seems  to  be  essential.  The  rate  of  cor¬ 
rosion  of  the  iron  depends  on  the  concentration  of  the  iron 
salt,  but  is  not  proportional  to  it.  The  concentration  of 
the  ferrous  chloride  remains  unchanged  throughout  the  run. 
'File  catalytic  action  of  ferrous  chloride  is  apparently  due 
to  its  being  a  reducing  agent  and  to  its  keeping  the  iron 
from  becoming  passive.  Nitrobenzine  is  reduced  at  100 
deg.  by  alkaline  sodium  sulphide,  ferrous  hydroxide  and 
sodium  arsenite  solutions,  but  not  by  alkaline  potassium 
ferrocyanide  .solution.  With  sodium  sulphide  a  yield  of 
from  92  to  97  per  cent,  aniline  can  be  obtained;  with  fer¬ 
rous  hydroxide  a  yield  of  from  60  to  80  per  cent  aniline  is 
obtained;  with  sodium  arsenite  the  chief  product  is  azoxy- 
benzine,  of  which  a  90  per  cent  yield  can  be  obtained — 
Journal  Pliys.  Chemistry,  December. 

Chemical  Elements. — J.  W.  Nicuol.so.v. — paper  giv¬ 
ing  a  preliminary  account  of  a  structural  theory  of  the 
chemical  elements,  which  derives  them  as  compounds,  in  a 
certain  sense,  of  primary  forms  of  matter.  The  simple 
elements  from  which,  or  rather  from  the  constituents  of 
which,  the  author  proposes  to  construct  all  the  others  con¬ 
sist  of  single  rings  of  electrons  rotating  round  small  nuclei 
of  positive  electricity.  These  nuclei  are  small  compared 
with  the  electron  and  furnish  nearly  the  whole  mass  of  the 
atom.  The  weight  of  an  atom,  always  determined  from  its 
inertia,  is  regarded  as  the  sum  of  the  inertias  of  all  its 
p<jsitive  and  negative  charges. — Phil.  Mag.,  December. 

Units,  Measurements  and  Instruments. 

Inductance  of  Linear  Conductors. — A.  C.  Jollev  ,ni)  A. 
F.  lii'ROESs. — The  conclusion  of  their  paper  giving  the  re¬ 
sults  of  an  experimental  determination  of  the  inductance 
of  linear  conductors.  The  chief  conclusion  reached  is  that  the 
Neumann  formula  applies  only  to  the  field  whose  principal 
section  is  an  area  extending  from  the  axis  of  the  conductor 
to  infinity,  and  which  is  literally  bounded  by  two  normals  to 
the  axis  at  a  distance  apart  equal  to  the  length  of  the  con¬ 
ductor.  and  that  it  does  not,  when  applied  to  a  finite  con¬ 
ductor.  take  account  of  the  magnetic  field  extending  be¬ 
yond  the  ends  of  the  conductor,  and  hence  the  values  for 
such  cases  calculated  hy  it  will  be  too  low.  The  method  of 
direct  integration  employed  by  the  authors  gives  results 
which  agree  with  the  experimental  facts  with  considerable 
precision.  Considerable  masses  of  iron  do  not  affect  the 
value  of  the  inductance  of  a  finite  conductor  if  situated  at 
a  distance  greater  than  10  cm  from  it,  provided  that  they 
do  not  form  closed,  or  approximately  closed,  magnetic  cir¬ 
cuits  about  the  conductor.  Placing  the  conductor  in  an 
open  or  semi-closed  slot  increa.ses  the  inductance,  which 
then  becomes  virtually  independent  of  the  current  in  the 
conductor,  but  is  dependent  upon  its  position  in  the  slot. 
The  same  conductor  in  a  tunnel  which  completes  the  mag¬ 
netic  circuit  through  a  narrow  iron  bridge  has  an  induc¬ 
tance  which  depends  to  a  very  considerable  extent  upon 
the  conductor  current  and  hardly  at  all  upon  its  position  in 
the  slot.  The  presence  of  polar  iron  causes  a  further  in¬ 
crease  in  the  inductance,  dependent  upon  the  length  of  the 
air-gap.  the  conductor  current  again  becoming  an  important 
factor.  The  magnetic  .saturation  of  the  teeth  causes  con¬ 
siderable  variation  in  the  inductance  in  all  cases,  a  rapid 
fall  being  shown  as  the  saturation  increases,  but  in  all  cases 
tending  toward  a  limiting  value  of  five  lines  per  centimeter 
per  ampere. — Loud.  Electrician,  Dec.  8. 

Thermopile. — W.  W.  Cobi.entz. — .\n  illustrated  article 
on  a  bismuth-silver  thermopile.  The  thermoelectric  emf 
of  the  bismuth-silver  thermocouple  is  89  microvolts  per  de¬ 


gree,  as  compared  with  an  iron-constajitan  couple,  which  is 
from  51  to  53  microvolts  per  degree.  The  temperature 
sensitivity  of  Bi-Ag  is,  therefore,  about  74  per  cent  greater 
than  an  iron-constantan  thermopile.  Whether  the  r^idia- 
tion  sensitivity  is  increased  in  like  proportion  will  depend 
upon  the  selection  of  the  proper  diameters  of  wires.  In 
the  present  case  the  radiation  sensitivity  of  the  bismuth- 
silver  thermocouple  is  two  to  three  times  that  of  the  con- 
.stantan  pile.  Details  of  construction  are  given. — Jour. 
Eranklin  Inst.,  December. 

Measuring  Temperature. — J.  Rautenkranz. — .\  paper 
describing  various  types  of  electrical  instruments  for  meas¬ 
uring  temperature,  including  (i)  resistance  thermometers, 
(2)  thermoelectric  pyrometers,  and  (3)  instruments  de¬ 
pending  on  optical  effects. — Lond.  Electrician,  Dec.  8. 

Meter. — .\n  official  communication  of  the  Reichsanstalt 
on  a  new  construction  of  the  rotating  direct-current  motor 
meter  of  the  Allgemeine  Elektricitats  CleselFschaft.  The 
construction  of  the  meter  is  .described  and  illustrated  in 
diagrams  and  the  method  of  calibrating  it  and  the  prop¬ 
erties  of  the  meter  are  dealt  with. — Elek.  Zeit.,  Nov.  30. 

Telegraphy,  Telephony  and  Signals. 

U'ireless  Telegraphy  in  Balloons. — Mosler. — .Kn  account 
of  experiments  made  on  a  German  balloon  concerning  the 
best  arrangement  of  the  receiving  wire.  Great  precau¬ 
tions  must  be  taken  to  prevent  explosions  due  to  sparks. 
Messages  were  received  with  certainty  and  clearness  over 
distances  of  1000  km  (600  miles).  It  also  seems  that  the 
intensity  of  the  receiving  current  is  practically  independent 
of  the  height  of  the  balloon,  at  least  within  the  limits  of 
the  heights  employed  in  aeronautics.  If  a  balloon  which 
receives  a  message  at  a  low  height  has  to  rise  quickly,  it 
will,  therefore,  be  able  to  continue  receiving  the  mes.sage 
with  the  same  intensity.  The  decrease  of  the  intensity  of 
the  electromagnetic  waves  with  distance  appears  to  be  di¬ 
rectly  proportional  to  the  distance. — Elck.  Zeit.,  Nov.  30. 

Miscellaneous. 

Exhibition. — C.  Paulus. — The  first  part  of  a  de.scription 
of  the  exhibits  at  last  summer's  exhibition  in  Munich  on 
uses  of  electricity  in  households,  in  small  workshops  and  in 
agriculture.  In  the  present  instalment  the  author  deals 
with  exhibits  relating  to  telephony,  signals,  fire  alarms  and 
burglar  alarms,  electric  clocks,  the  uses  of  electricity  in 
therapeutic.s',  measuring  instruments,  automatic  switches 
f  for  instance,  for  closing  and  opening  lighting  circuits  at 
certain  predetermined  hours)  and  wiring  installations. — 
Elek.  Zeit..  Nov.  30. 

Hygiene  Exposition. — Heilbrun. — A  review  of  the  va¬ 
rious  electrical  apparatus  in  the  different  departments  of 
the  hygiene  exposition  recently  held  in  Dresden,  .\pplica- 
tions  of  electricity  were  made  for  lighting,  heating,  motor 
service  and  therapeutic  purposes. — Elek.  Zeit.,  Dec.  7. 


Book  Review. 

Magxetismo  e  Ei.ettricita.  By  Francesco  Grassi.  Milan: 

Ulrico  Floepli.  878  pages,  398  illus.  Price,  7.50  lire. 

Fourth  edition. 

.\  good  elementary  treatise  on  applied  electricity  and 
magnetism,  which  occupies  an  intermediate  position  be¬ 
tween  a  book  on  descriptive  physics  and  a  book  on  descrip¬ 
tive  electrical  engineering.  Mathematics  is  hardly  em¬ 
ployed.  Nevertheless,  a  good  general  insight  is  offered  in 
the  sciences  of  experimental  magnetics,  electrics  and  elec¬ 
tromagnetics.  as  well  as  in  their  relation  to  electrical  engi¬ 
neering.  The  work  is  divided  into  thirty  chapters,  of 
which  the  first  half  relate  to  the  fundamental  sciences  and 
the  second  half  to  the  engineering  applications.  The  chap¬ 
ters  on  terrestrial  magnetism  and  on  radioactivity  are  par¬ 
ticularly  well  treated. 


December  30,  1911 
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New  Apparatus  and  Appliances 


THE  COMMERCIAL  VALUE  OF  THE  MAXIMUM- 
DEMAND-INDICATOR  SYSTEM. 


By  a.  G.  Rakestkaw. 

The  que.stion  of  rates  for  electric  service  has  recently 
been  the  subject  of  investigation  and  analysis  by  the  rate 
research  committee  of  the  National  Electric  Light  .Asso¬ 
ciation,  and  much  space  has  been  devoted  to  a  discussion  of 
the  problem  in  the  technical  press.  The  rather  sudden 
interest  of  central  stations  in  the  rate  question  has  been 
largely  precipitated  by  the  rapid  introduction  of  the  tung¬ 
sten  lamps  and  the  loss  of  revenue  which  was  feared  as  a 
result. 

It  is  true  that  the  increased  use  of  light  due  to  the  new 
lami)s  soon  more  than  compensated  for  the  reduction  of 
energy  taken,  but  the  effect  has  been  to  bring  the  subject 
of  rate  analysis  to  the  attention  of  central-station  managers. 
One  fact  which  was  at  once  recognized  was  that  .so  far  no 
adequate  provision  had  been  made  for  the  fixed  charges 
or  the  cost  of  supplying  the  service,  and,  as  a  consequence, 
any  increase  in  the  efficiency  of  lamps  or  other  apparatus, 
while  reducing  the  cost  to  the  customer  just  that  much, 
does  not  reduce  the  cost  of  supplying  him  in  the  same 
l)roportion.  Since  in  most  cases  the  fixed  charges  are  a 
large  share  of  the  total  e.xpense,  it  becomes  absolutely 
necessary  that  the  rates  be  adjusted  to  take  care  of  this 
item. 

'I'he  problem,  therefore,  is  to  devi.se  a  system  which, 
without  being  too  conqdicated,  shall  equitably  take  into 
account  the  various  factors  entering  into  the  cost  of  elec¬ 
tric  service,  and  which  shall  be  flexible  enough  to  meet 
different  conditions,  while  being  attractive  to  the  customer. 

The  old  flat  rate  and  the  .straight  meter  rate  have  both 
been  recognized  as  inadeejuate  for  these  purposes  and  there 
have  been  many  other  plans  suggested  of  more  or  less  value. 
One  common  plan  is  to  give  varying  di.scounts  according 
to  the  size  of  bill.  Another  is  to  give  different  meter  rates 
according  to  the  guaranteed  monthly  consumption,  and 
still  another  is  the  two-rate  system,  either  with  or  without 
the  use  of  the  maximum-demand  indicator.  .\  fourth  plan 
which  has  received  a  good  deal  of  attention  and  has  been 
introduced  in  many  places  is  the  controlled  flat  rate  with 
the  use  of  the  “Excess"  indicator.  So  far  this  system  has 
been  used  almost  exclusively  for  residences,  though  a  few 
companies  have  extended  it  to  small  commercial  business. 

With  the  “Excess”  indicator  the  demand  is  limited,  but 
the  hours  of  burning  are  not.  The  customer  may  have  any 
number  of  lamps  in  the  house,  but  makes  a  contract  for  a 
certain  demand,  say  ico  watts,  which  will  permit  him  to 
use  four  25-watt  tungsten  lamps  anywhere  at  any  one  time; 
but  if  more  than  this  number  are  turned  on  the  indicator 
will  automatically  interrupt  the  circuit,  turning  the  power 
off  and  on  at  frequent  intervals  until  the  excess  demand 
ceases.  The  customer  is  usually  limited  to  the  use  of 
tung.sten  lamps,  for  his  own  benefit,  for  although  carbon- 
filament  lamps  can  be  used  if  desired,  yet  because  they  take 
so  much  more  current  the  results  would  be  anything  but 
satisfactory  to  him. 

Neglecting  any  discussion  as  to  the  equity  of  this  rate, 
it  may  be  interesting  to  consider  some  of  the  practical  re¬ 
sults  secured  by  the  use  of  this  device.  The  writer,  as 
contract  agent  of  the  Harrisburg  (Pa.)  Light.  Heat  & 
Power  Company,  has  assi.sted  in  inaugurating  and  con¬ 
ducting  a  “new-business’’  campaign  with  the  aid  of  the 
“Excess"  indicator,  the  results  of  which  have  been  both 
productive  and  instructive.  In  the  first  place,  from  the  cus¬ 


tomer  s  point  of  view,  it  is  certainly  a  great  satisfaction  to 
know^  what  one’s  electric-light  bill  will  amount  to.  Many 
customers  will  submit  to  even  a  small  increase  in  the 
guaranteed  amount  of  consumption  for  the  sake  of  im¬ 
munity  from  worry  as  to  the  probable  winter  bills;  and 
since  the  customer  does  not  have  to  worr\  over  the  possi¬ 
bility  (and  frequently  the  reality)  of  higli  bills,  and  since 
he  is  not  constantly  suspicious  of  the  accuracy  of  the 
meter,  his  relations  with  the  company  are  apt  to  be  more 
pleasant. 

Furthermore,  since  in  most  instances  the  use  of  the 
tungsten  lamp  is  compulsory,  this  very  fact  enables  him  to 
secure  more  light  for  the  same  outlay  than  would  be  pos¬ 
sible  under  any  other  sy.stem.  We  have  found  that  our 
residence  cu.stomers  using  the  controlled  flat  rate  always 
have  well-lighted  houses,  which  in  itself  is  perhaps  as  good 
an  advertisement  as  the  lighting  com])any  could  have,  d'he 
statement  sometimes  made,  that  since  the  customer  has  to 
pay  for  his  own  lamp  renewals  he  will  be  careful  to 
economize  in  the  hours  of  burning  for  the  sake  of  saving 
the  lamps,  I  do  not  believe  to  be  founded  on  fact.  We  find 
that  our  flat-rate  customers  u.se  the  light  very  freely, 
though  not.  as  a  rule,  extravagantly. 

.Another  advantage  to  the  customer  is  that  the  “Excess" 
indicator  does  not  have  to  be  read  monthly,  and  this  relieves 
the  housewife  of  much  inconvenience,  especially  in  winter 
time,  when  mud  and  snow  are  likely  to  be  tramped  through 
the  house.  This  is  particularly  an  advantage  in  case  the 
meter  happens  to  be  in  the  attic  or  some  other  place  diffi¬ 
cult  of  access. 

From  the  standpoint  of  the  central  station,  we  are  re¬ 
lieved  of  the  expense  of  meter  reading,  testing,  repairing, 
calculation  of  the  bills,  as  well  as  the  loss  of  revenue  from 
slow  meters,  which  may  be  considerable.  It  is  also  a 
source  of  satisfaction  to  be  relieved  of  the  necessity  of 
attending  to  high-bill  complaints,  which  otherwise  are  sure 
to  come  in  and  which  call  for  check  readings,  special  tests 
and  frequently  rebates  in  order  to  keep  the  good  will  of 
the  customer,  and  sometimes  necessitate  the  removal  of 
the  service  altogether  on  account  of  refusal  to  pay  an 
unusually  high  bill. 

Our  experience  has  been  that  it  is  possible  to  secure  a 
large  number  of  customers  on  this  basis  that  we  could  not 
get  in  any  other  way.  The  proposition  appeals  to  them. 
Some  central-station  managers,  while  admitting  this  to  be 
true,  have  looked  upon  the  controlled  flat-rate  system  as  a 
sort  of  bait  with  which  to  get  customers  on  the  line  with  a 
view  finally  to  changing  them  over  to  meters.  While  it  is 
true  that  the  new  business  attracted  by  the.  “Excess"  indi¬ 
cator  consists  largely  of  persons  who  have  not  heretofore 
used  electric  light,  and  while  undoubtedly  some  of  these  will 
eventually  use  meters,  yet  I  do  not  think  that  the  indicator 
should  be  looked  upon  in  this  light,  as  there  is  a  great  deal 
of  business  within  the  reach  of  every  central  station  which 
could  not  only  be  secured,  but  profitably  retained,  on  this 
basis.  We  have  also  quite  a  few  customers  now  on  the 
flat  rate  who  formerly  used  meters,  but  who  discontinued 
the  latter  service  on  account  of  high  bills  or  for  a  similar 
reason. 

We  have  found,  under  the  local  conditions  obtaining, 
that,  when  the  two  systems  are  impartially  explained  to 
prospective  customers,  of  those  who  have  previously  been 
users  of  electricity  about  half  will  choose  each  plan,  but 
of  those  who  have  previously  been  using  oil  or  gas  a  large 
majority  choose  the  “Excess"  indicator. 

Were  it  not  for  the  complications  caused  by  the  demand 
for  heating,  cooking  and  other  appliances,  I  believe  the 
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controlled  flat  rate  would  be  ideal  for  residence  use.  As 
it  is,  1  believe  that  we  should  make  efforts  toward  perfect¬ 
ing  some  system  by  which  these  appliances  may  be  used 
on  a  special  flat  rate,  in  connection  with  the  indicator; 
for  it  is  quite  certain  that  the  neglect  to  do  this  will  serve 
as  a  restraint  upon  their  use,  as  there  are  quite  a  number 
of  flat-rate  customers  who  will  postpone  the  purchase  of 
electric  irons,  washers,  cleaners,  sewing-machine  motors, 
and  other  such  articles,  rather  than  give  up  the  benefits  of 
the  “Excess”  indicator. 

In  regard  to  changing  from  meters  to  indicators  by 
present  customers,  1  would  say  that  we  have  had  quite  a 
miml)er  of  requests  for  .such  chaiiges.  While  we  have  not 
refused  any  of  them,  yet  we  have  rather  discouraged  any 
such  change  except  where  it  clearly  appears  that  the  in¬ 
dicator  is  what  the  customer  needs  and  ought  to  have.  The 
majority  of  our  meter  customers  are  used  to  that  system: 
most  of  them  are  using  some  kind  of  appliances,  and  it  is 
almost  certain  that  if  they  were  encouraged  to  change  over 
in  large  numbers  it  would  not  be  long  before  a  great  many 
would  want  their  meters  back  again,  thus  entailing  need¬ 
less  expense  upon  the  central  station.  The  number  of 
changes  from  meter  to  indicator  and  from  indicator  to 
meter  has  been  trifling  as  compared  with  the  total  business 
secured. 

In  general,  I  feel  that  the  “Excess”  indicator  is  of  great 
commercial  value  to  the  central  station,  bringing  in  a  large 
revenue  per  unit  of  demand ;  and  while  the  gross  revenue 
may  be  somewhat  smaller  per  customer,  yet  this  will  be 
more  than  offset  by  the  increased  number  of  customers 
which  it  is  possible  to  serve  with  the  same  plant  and  line 
equipment.  .As  applied  to  residence  business,  it  certainly 
does  a  great  deal  toward  making  the  use  of  electric  light 
univer.sal,  and  every  customer  added  to  the  line  is  a  stand¬ 
ing  advertisement.  Our  customers  who  have  this  system 
are  all  well  pleased.  They  talk  to  their  friends  and  neigh¬ 
bors.  and  we  can  trace  a  considerable  amount  of  unsolicited 
new  business  to  this  source. 


THE  RECONSTRUCTION  OF  A  20,000-HP  HYDRO¬ 
ELECTRIC  PLANT. 


The  Borel  plant  of  the  Pacific  Light  &  Power  Company, 
I.os  Angeles,  possesses  several  features  of  interest,  espe¬ 
cially  with  reference  to  the  development  and  installation  of 
modern  water  turbines.  The  plant,  which  is  located  on  the 
Kern  River,  consists  of  five  2500-kw  Bullock  generators, 
which  arc  waterwheel-driven  and  form  a  part  of  the  gen¬ 
erating  system  of  the  above  company,  furnishing  Los 
-Angeles  with  electricity  through  upward  of  150  miles  of 
transmission  line,  d'he  water  for  driving  the  turbines  is 
carried  through  a  cemented  canal  12  miles  long  to  a  fore- 
liay  located  directly  above  the  power  house.  In  this  way 
a  drop  of  260  ft.  is  created.  The  water  is  taken  from  the 
forebay  tbrough  five  5-ft.  steel  pipes  each  500  ft.  long  to 
the  turbines.  The  plant  is  reached  by  an  old  mountain  road 
35  miles  long  which  attains  an  altitude  of  4000  ft.,  and  the 
plant  itself  has  an  elevation  of  2500  ft.  above  sea  level. 

The  original  installation  of  the  plant  consisted  of  five 
impulse  turbines  of  the  Girard  type.  The  wheels  were 
mounted  overhung  on  the  16-in.  shaft  extension  of  the 
generators,  and  the  speed  of  the  wheels  was  231  r.p.m.  .As 
the  power  house  is  located  on  a  bank  about  25  ft.  above  the 
river,  the  wheels  were  provided  with  draft  tubes,  and  by 
means  of  an  air  inlet  into  the  casing,  which  was  regulated 
through  a  float  valve  in  the  tailrace.  the  water  in  the  draft 
tube  was  to  be  kept  a  certain  distance  below  the  wheels. 
-After  about  four  years’  operation  it  was  decided  to  take  the 
Girard  turbines  out.  as  they  did  not  operate  at  the  desired 
high  efficiency. 

The  Pelton  Water  Wheel  Company,  of  San  Francisco. 


was  awarded  the  contract  for  four  Pelton-Francis  units, 
the  purchaser  taking  the  precaution  to  have  the  first  unit 
built  and  installed  and  very  thoroughly  tested,  in  com¬ 
pliance  with  guarantees,  Jiefore  authorizing  the  manufac¬ 
ture  of  the  other  three  units.  In  the  design  of  these  tur¬ 
bines  a  runner  of  rather  large  diameter  (84  in.)  was 


Fig.  1 — Borel  Power  Station. 


necessary,  thus  making  the  surface  friction  and  runner  and 
casing  clearances  rather  critical.  In  other  words,  the 
runner  is  of  necessity  what  is  knowm  as  an  extremely  low- 
speed  type  for  the  attainment  of  best  efficiencies.  The 
large  diameter  of  the  runner  of  course  makes  necessary  a 
large  diameter  of  spiral  casing  weighing  upward  of  30,000 
lb.  and  standing  16.5  ft.  high.  This  is  parted  horizontally. 
The  flow  of  water  to  the  turbine  may  be  controlled  by  a 
42-in.  hydraulically  operated  gate  valve.  The  water  passage 
to  the  runner  is  under  the  control  of  thirty-two  cast-steel 
wicket  gates  or  guide  vanes  outside  packed  and  of  care¬ 
fully  determined  curvature,  to  insure  good  efficiencies  at 
fractional  loads.  A  cast-steel  gate  ring  actuated  by  the 
governor  controls  the  synchronous  movement  of  these 
wicket  gates  through  suitable  levers  and  links.  The  turbine 
runner  is  of  manganese  bronze  and  great  care  was  taken  in 
the  molding  to  insure  smooth  surfaces,  the  instrument 
being  hand-scraped  and  machined  with  this  object  in 
view.  The  runner  is  hydraulically  balanced  by  means 
of  balance  chambers  on  each  side,  but  a  double  disk 
thrust  bearing  with  automatic  ring  oiling  supply  is  also 
provided.  The  runner  discharge  occurs  over  a  fixed  conical 
thimble  surrounding  and  protecting  the  shaft  and  extending 
into  the  draft  elbow.  The  reaction  from  the  runner  is  thus 
taken  up  by  this  stationary  discharge  thimble,  which  re¬ 
duces  the  end  thrust  on  the  bearing.  The  draft  tube  e.x- 


Fig.  2 — Turbine  at  Plant  Showing  Governor  Connections. 


tends  from  the  flange  outlet  of  the  draft  elbow  a  distance  of 
27  ft.  below  the  shaft  center  line,  flaring  suitably  to  reduce 
the  discharge  velocity  to  a  minimum.  The  casing  covers 
are  made  parting  to  facilitate  access.  The  shaft  where  it 
extends  through  the  packing  glands  is  protected  from  wear 
by  a  suitable  parting  bronze  wearing  shield,  which  can  oe 
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readily  replaced.  The  water  pas.sage  between  the  wicket 
gates  and  runner  is  protected  by  bronze  liner  plates  readily 
replaceable  in  the  event  of  wear.  Aside  from  the  adjust¬ 
ment  provided  for  the  wicket  gates,  the  connecting  rods 
between  the  gate  ring  and  governor  rockshaft  arc  adjust¬ 
able. 


Fig.  3 — Efficiency  Test  of  4000-hp  Pelton-Francis  Turbine. 


In  most  installations  a  synchronously  operated  relief  valve 
is  directly  connected  to  the  rockshaft  to  prevent  water  ram 
in  the  pipe  line  on  the  governor’s  action  at  load  changes. 
In  this  particular  plant.  '  however,  the  governor  works 
directly  on  the  wicket  gates,  but  is  set  to  make  the  stroke 
slow  enough  to  jirevent  a  material  rise  of  pressure  in  the 
short  pipe  line. 

The  first  unit  was  completed  and  installed  in  March. 
1911.  and  on  .\pril  21  and  22  an  elaborate  test  was  made  by 
Mr.  James  II.  Wise,  representing  J.  G.  White  &  Company, 
acting  hydraulic  engineers  for  purchaser.  The  efficiency 
was  found  to  exceed  the  guarantees,  the  maximum  efficiency 
being  85.5  per  cent,  and  tlie  construction  of  the  other  three 
units  was  started  at  once.  .V  record  of  the  test  is  indicated 
in  Fig.  3.  The  generator  tested  was  paralleled  with  the 
transmission  line  and  partly  loaded,  but  it  was  found 
that  its  voltage  could  not  be  raised  above  2000  volts  with 
a  unity  power  factor  on  the  generator.  As  it  was  de¬ 
sirable  to  run  the  test  with  as  near  the  normal  terminal 
voltage  of  2200  for  the  generator  as  possible,  a  second 
generator  was  also  paralleled  with  the  transmission  line. 
Then  the  water  of  the  turbine  of  this  unit  was  shut  off, 
allowing  the  generator  to  float  on  the  line;  by  over-exciting 
its  field  the  transmission  voltage  was  raised,  so  that  the 
generator  under  test  could  be  run  at  practically  nominal 
terminal  voltage.  All  the  other  generators  were  shut  down 
during  the  entire  test. 

In  order  to  determine  the  iron  loss  and  the  friction  and 
windage  losses,  both  of  the  generators  were  connected  to 
the  transmission  line  and  then  the  water  was  shut  off  from 
one  generator  and  both  generators  were  then  disconnecte<l 
from  the  transmission  line.  In  this  way  the  generator 
under  test  was  run  as  a  synchronous  motor  and  was  given 
an  increased  field  excitation  for  each  point  of  the  test. 
The  voltage  of  the  driving  generator  was  varied  so  as  to 
give  a  unity  power-factor  input  to  the  synchronous  motor. 
The  speed  of  the  driving  generator  was  held  at  the  value 
corresponding  to  50  cycles  by  operating  the  turbine  gates 
manually.  From  the  curves  of  Fig.  3  it  will  be  seen  that 
the  maximum  efficiency  of  the  generators  ran  as  high  as 
95.7  per  cent  at  full  load  and  02  per  cent  at  half  load. 


t6i7 

The  above  test  results  show  that  a  reaction  turbine  can 
give  excellent  results  and  high  efficiencies  under  extremely 
unfavorable  conditions,  where  even  impulse  wheels  have 
been  considered. 


A  MODERN  ELECTRICALLY  OPERATED  BRICK 
PLANT. 


By  O.  F.  Metz. 

One  of  the  most  modern  electrically  driven  brick  plants 
is  that  of  the  Oakland  Paving  Brick  C'ompany.  to  which 
the  accompanying  illu.strations  refer.  This  is  .said  to  be 
the  largest  paving-brick  plant  in  the  United  States,  having 
a  capacity  of  100,000  paving  bricks  per  day.  Its  total  capac¬ 
ity  is  2(K),ooo  of  all  kinds  of  bricks  per  day.  The  plant  is  lo¬ 
cated  near  Niles,  Cal.,  in  the  beautiful  and  prosperous  coun¬ 
try  touching  the  Coast  Range  foothills,  on  the  east  shore  of 
-San  Francisco  Bay.  Plenty  of  goo(l  clay  is  at  hand  here, 
recpiiring  only  to  be  opened  up  by  the  removal  of  3  ft.  of 
the  rich  top-soil. 

The  brick-plant  building  is  of  mill  construction,  covered 
witli  corrugated  iron,  and  has  the  shape  of  an  L,  with  it.s 
longer  member  1000  ft.  in  length.  A  runway  carries  a 
10-ton,  62-ft.  traveling  crane,  which  serves  the  entire  build¬ 
ing.  riiis  crane  is  operated  by  220-volt  alternating-current 
motors,  and  was  built  by  the  American  Clay  .Machinery 
Company,  which  also  furnished  all  the  brick-making 
machinery.  The  plant  is  electrically  driven  throughout  and 
is  also  lighted  by  electricity.  Many  new  and  interesting 
features  have  been  introduced,  as  shown  by  the  accom¬ 
panying  illustration,  which  will  give  .sotne  idea  of  the  com¬ 
pleteness  of  the  details. 

The  electrical  equipment,  which  was  fnrnisheil  entirely 
by  the  .\llis-Chalmers  Company,  includes  motors,  con¬ 
trolling  apparatus  and  transformers.  Practically  all  the 
motors  are  of  the  2200-volt  induction  type,  which  has  been 
used  very  extensively  in  cement  mills,  crushing  plants, 
l)rick  factories,  and  other  places  where  there  is  a  large 
amount  of  dust,  in  all  cases  giving  extremely  good  service. 
Motors  of  lower  voltage  have  freciuently  been  employed, 
mainly  because  they  were  believed  to  be  somewhat  safer 
for  the  operatives,  but  it  has  been  found  that  where  proper 
care  is  taken  in  the  installation  there  is  no  .serious  danger 
from  this  source.  A  very  considerable  saving  of  wiritig 
copper  is  effected,  and  the  cost  of  step-down  transformers 
is  saved  in  many  cases. 


Fig.  1 — Interior  of  Substation  Showing  Transformers  and  Starters 
for  2300-Volt  Induction  Motors. 


Energy  is  delivered  to  the  plant  by  the  Pacific  Gas  & 
Electric  Company  over  a  6o,ooo-volt.  three-phase  trans¬ 
mission  line.  Outside  the  substation,  which  is  adjacent  to 
the  main  plant  building,  is  a  heavy  framework  which  car¬ 
ries  the  terminal  insulators,  air-brake  switches  and  pole- 
top  fuses.  From  this  framework  the  high-tension  lines 
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arc  carried  into  the  sul)Stati()n  to  the  60,000-2300-volt  oil- 
filled,  water-cooled  transformers,  the  secondaries  of  which 
feed  directly  to  the  starters  for  the  2200-volt  motors  and 
to  the  primaries  of  the  low-voltage  transformers,  which 
step  down  to  220  volts  for  the  potential  starters  controlling 
the  crane-type  low-voltage  motors.  All  of  the  motors  in 
the  plant,  with  the  exception,  of  course,  of  those  on  the 
cranes,  are  controlled  directly  from  the  substation.  An 
annunciator  in  the  switch  house  is  connected  by  a  bell 
'ircuit  to  ])ush-huttons  at  each  motor,  so  that  by  a  system 
of  signals  the  machine  operator  can  notify  the  switch 
attendant  when  to  start  or  stop  a  motor.  All  the  starting 
and  switching  apparatus  is  thus  kept  in  an  atmosphere  free 
from  dust,  and  under  the  care  of  a  single  skilled  electrician. 
-Ml  wiring  is  carried  in  metal  conduits. 

The  lighting  of  the  plant  is  in  general  by  means  of  lamp 
standards  ])laced  beside  the  machine  and  i)rotected  by 
lam])  guards.  This  arrangement  leaves  all  overhead  space 
free  for  the  movement  of  the  cranes.  In  i)arts  of  the 
building  where  cranes  do  not  oj)erate  drop  cords  or  conduit 
is  used. 

The  plant  has  been  located  (juite  near  the  clay  i)its.  At 
present  the  to])  layer  of  earth  is  removed  from  the  clay 
dej)osits  by  a  horse-drawn  scraper,  the  same  means  being 
usefl  to  excavate  the  clay.  It  is  planned  later  to  install  an 
electric  shovel  for  this  work  as  soon  as  the  ])lant  is  in  full 
o])eration.  I'rom  the  ho])])er  into  which  the  clay  is  dumped 
a  belt  conveyor  carries  the  material  to  a  24-in.  disinte¬ 
grator.  where  it  is  thoroughly  broken  up.  From  the  disin¬ 
tegrator  a  chain  conveyor  then  carries  the  finely  divided 
clay  to  a  hop])er  above  the  ])Ug  mill  into  which  it  is  fed 
as  needed.  Here  it  is  finely  ground  and  mixed  with  a 
suitable  amount  »)f  water  to  give  the  consistency  for  mak¬ 
ing  brick.  I'rom  the  ])Ug  mill  the  clay  mixture  is  discharged 
into  a  brick  machine,  immediately  below  it.  in  which  dies 
form  the  brick  to  its  a])])roximate  dimensions.  I  he  green 
bricks  arc  then  delivered  to  a  rotary  cutter  which  trims 
them  to  exact  size.  .\n  olif-bcaring  conveyor  belt  thence 
delivers  the  ])aving  brick  to  the  front  of  a  row  of  four 
automatic  re-])resses  into  which  they  are  fed  by  hand. 
I  ommon  red  building  brick  or  sewer  brick  require  no  rc- 
])ressing.  the  bricks  being  taken  by  hand  directly  from  the 
conveyor  and  ])iled  in  units  of  500.  .Ml  rejections  are  left 
on  the  conveyor  belt,  to  be  drop])ed  from  its  end  into  a 


Fig.  2— Brick  Machine  and  Rotary  Cutter. 


secoml  conveyor  beneath  the  floor,  which  returns  them  to 
the  ])ug  mill.  .Ml  of  the  machinery  thus  far  mentioned, 
together  with  the  connecting  conveyors,  is  driven  from  a 
line  shaft,  which  in  turn  is  o])erated  by  a  250-hp  motor. 

( )ne  of  the  greatest  labor-saving  devices  in  the  plant  is 
the  automatic  brick-setting  machine,  by  which  the  crane 


picks  up  the  bricks  in  units  of  500  and  stacks  them  in  a 
double,  continuous  drier.  Each  of  these  concrete  driers 
holds  150,000  bricks.  Wooden  covers  borne  on  wheels  close 
the  tops  of  the  driers.  After  the  driers  are  filled  with 
brick  and  closed  hot  air  is  blown  in  through  bottom  aper¬ 
tures  by  a  20-ft.  fan  driven  by  an  adjustable-speed  motor. 


Fig.  3 — Automatic  Re- presses. 


This  speed  control  enables  the  amount  of  air  supplied  to 
be  regulated  at  will.  Two  7-ft.  disk  fans,  driven  by  10-hp 
constant-s])eed  motors,  draw  the  moist  air  from  the  driers. 

Crude  oil  is  used  throughout  the  plant  for  heating  ])ur- 
pose.s.  .\  duplex  14-in.  by  10-in.  Clayton  air  com])ressor, 
driven  by  a  5C-hp  induction  motor,  furnishes  all  the  air 
needed  for  various  purposes,  including  that  used  for  atom¬ 
izing  the  oil  in  the  burner  for  the  kilns  and  hot-air  fur¬ 
naces.  Compressed  air  is  also  utilized  for  blowing  the 
dust  from  the  motors  and  for  cleaning  the  dies  and  presses. 

.\fter  drying  for  twenty-four  hours  the  bricks  are  re¬ 
moved  from  the  drier  again  by  the  brick-setting  machines 
and  stacked  in  the  kilns  in  similar  units  of  500.  .\s  soon 

as  they  are  thoroughly  burned  the  brick-setting  machines 
are  again  brought  into  play  and  the  bricks  removed  to  be 
cooled  and  finally  loaded  on  cars.  Phrough  the  use  of 
these  machines  it  is  thus  seen  that  the  minimum  amount 
of  labor  is  employed  in  handling  the  brick.  The  only 
])oints  at  which  they  are  individually  handled  are  where 
they  are  fed  into  the  ])resses.  stacked  upon  the  brick-set¬ 
ting  trays,  or  piled  in  the  cars,  d'his  means  a  very  great 
reduction  in  the  expense  of  operation. 

The  hricks  broken  in  the  driers  or  kilns  are  later  ground 
up  in  a  9-ft.  dry  pan.  driven  by  a  40-hp  motor.  From  here 
they  are  delivered  to  the  pug  mill,  where  they  are  again 
worked  up  into  brick.  This  method  of  handling,  of  course, 
greatly  reduces  the  waste. 

A  6000-gal.  oil  tank  located  a  little  distance  from  the 
plant  stores  sufficient  fuel  oil  to  operate  it  for  long  periods. 
It  al.so  makes  possible  the  ])urchase  of  oil  in  large  quan¬ 
tities,  securing  a  correspondingly  better  price.  The  oil  is 
<lelivered  from  the  tank  by  three  Gould  oil  pumps  driven 
by  a  lo-hp  motor.  The  same  motor  also  drives  a  deep- 
well  water  pump  which  supplies  all  the  water  needed  about 
the  works. 

This  California  plant  has  now  been  in  operation  for 
about  a  year  and  has  given  complete  satisfaction  in  every 
detail.  The  owners  are  reported  to  be  highly  gratified  at 
the  success  attending  their  choice  of  apparatus  and  their 
decision  to  use  electric  drive  throughout.  The  president 
of  the  Oakland  Paving  Brick  Company  is  Mr.  L.  G.  Burpe, 
and  the  vice-president  is  Mr.  E.  A.  Heron,  who  is  presi¬ 
dent  of  the  Oakland  Consolidated  Traction  Com])any. 
The  secretary  and  treasurer  is  Mr.  D.  K.  Halloway. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 

ITH  attention  directed,  as  is  customary  at  this  time, 
toward  the  taking  of  inventories,  the  compiling  of 
the  results  of  the  year’s  operation  in  many  cases,  and 
with  planning  for  the  coming  ye^r,  business  transactions  in 
the  majority  of  lines  have  shown  a  slight  curtailment  during 
tlie  week.  Retail  lines  are  still  reflecting  the  activity  of  the 
holiday  season,  and  the  turnover  in  this  direction  is  close  to 
the  normal.  The  buying  of  steel  throughout  the  holidays  has 
l)een  greatly  beyond  expectations,  and  has  contributed  to  an 
important  degree  in  making  the  fourth  quarter  in  the  steel  busi¬ 
ness  the  most  satisfactory  of  the  year.  Railroad  interest  in 
the  steel  markets  is  unabated,  and  orders  for  fair  tonnages 
for  1912  delivery  are  now  pending  from  this  source.  The 
plants  of  the  Steel  Corporation  are  understood  to  be  operating 
at  approximately  80  per  cent  of  capacity,  and  with  continuation 
of  the  present  rate  of  buying  increase  to  nearly  85  per  cent 
in  the  early  part  of  1912  is  probable.  The  pig-iron  market  is 
fairly  active  considering  the  period  of  the  year,  although  in- 
(piiries  at  present  are  rather  light.  .\  slight  degree  of  hesita¬ 
tion  in  general  trade  still  prevails  in  the  West,  and  buying  for 
the  future  is  being  done  on  only  a  narrow  scale.  The  recent 
improvement  in  the  wool  industry  has  been  of  decided 
l)enetit  to  trade  in  N’ew  England,  and  the  prospects  for  the 
coming  year  in  that  section  of  the  country  are  regarded  as 
unusually  good.  The  tone  throughout  the  country,  with  the 
exception  of  that  in  the  West,  as  above,  is  generally  optimistic, 
and  with  the  greater  part  of  the  influences  that  have  retarded 
progress  this  year  already  removed,  there  is  no  good  reason 
why  a  period  of  good  business  should  not  be  ushered  in  with 
the  coming  year.  Business  failures  for  the  week  ended  Dec. 
21,  as  reported  by  Bradstreet’s,  were  294.  as  compared  with  30() 
in  the  preceding  week,  271  in  the  corresponding  week  of  J910, 
264  in  1<W.  in  1908,  and  2()4  in  1907. 


THE  Copper  Market. 

XTERKST  in  the  copper  market  has  been  very  light  this 
week  both  here  and  in  Europe  on  account  of  the  holiday, 
but  prices  have  held  rather  firmly  in  spite  of  the  small 
amount  of  business  transacted.  Quotations  for  electrolytic 
during  the  week  have  been  in  the  neighborhood  of  14^4  cents 
per  pound  for  thirty  days.  Many  dealers  are  expecting  con- 
siderable  improvement  in  prices  and  demand  to  appear  with 
the  first  of  the  year.  Just  what  form  the  price  manipulation 
will  assume  in  the  next  few  months  remains  to  be  seen,  but 


Settling 

Standard  t\>|>|ier.  Hid.  .\sked.  Price. 

Spot  .  13.8";/^  14.00  . 

December  .  13.87}4  14.00  13.95 

January  .  13.95  14.10  14.02J4 

February  .  13.95  14.15  14.05 

March  ’ .  13.95  14.15  14.05 

.\pril  .  13.95  14.10  14.025^ 

The  London  market.  Dec.  27,  was  as  follows: 

Noon.  Closing. 

.£  s  <l  €  s  d 

Standard  copper,  spot .  63  10  0  63  15  0 

Standard  cop|)er,  futures .  64  7  6  o4  12  6 

Extreme  fluctuations  for  this  year: 

Highest.  Lowest. 

Standard  .  14.00c  W.STYtc 

London,  spot . £63  15  0  £53  7  6 

London,  futures .  65  0  0  54  0  0 

Rest  selected .  67  15  0  57  5  0 


it  is  more  than  likely  that  the  response  of  consumers  will 
continue  to  be  governed  by  their  understanding  of  the  rela¬ 
tions  between  supply  and  demand  in  the  copper  industry  and 
not  by  any  fear  that  substantial  advances  in  price  are  forth¬ 
coming.  It  is  more  than  likely  that  selling  interests  will  ap¬ 
preciate  the  advantage  of  keeping  prices  in  the  neighborhood 
of  14  cents,  at  which  price  they  can  make  a  profit,  rathei 
than  run  the  risk  of  decreasing  demand  by  further  advances. 
The  outlook  for  the  coming  year  in  general  business  is  very 
fair,  and  improvement  in  the  affairs  of  the  country  will  of 


course  be  felt  to  some  extent  in  the  copper  industry.  It  Is 
hoped  that  a  plan  for  the  rational  curtailment  of  output  will 
be  devised  in  the  coming  year,  and  that  the  situation  will  be 
further  improved  by  healthy  increase  in  demand  due  to  ap¬ 
plication  of  the  metal  to  many  uses  and  purposes  in  which  it 
is  not  at  present  employed.  Exports  for  the  month,  including 
Dec.  27,  aggregate  29,001  tons.  The  daily  call  on  the  Metal 
b'xchange  Dec.  27  quoted  copper  as  per  the  accompanying 
table. 


Industrial  and  Commercial  Notes. 

Active  Competition  by  Postal  Telegraph  Company. — The 
(iernian  Cable  Company  and  its  ally,  the  Commercial  Cable 
Company,  have  announced  a  50  per  cent  reduction  in  rates, 
effective  Jan.  i,  1912,  on  public  and  press  messages  between 
Xew  York  and  Berlin  and  intermediate  points.  Messages  in 
plain  language  will  be  accepted  by  the  companies  after  that 
date  at  I2j^  cents  per  word  in  place  of  the  existing  rate  of  25 
cents,  messages  being  subject  to  a  possible  delay  of  twenty- 
four  hours.  Press  messages  will  be  taken  at  6^4  cents  per 
word  in  place  of  the  present  rate  of  12'4  cents,  messages  being 
subject  to  a  possible  delay  of  nineteen  hours.  This  move 
is  of  great  importance,  being  a  means  of  improving  the  facili¬ 
ties  for  trade  between  Germany  and  the  United  States,  ami 
the  announcement  has  been  received  in  Germany  with  con¬ 
siderable  enthusiasm.  In  addition  to  this  feature,  the  reduc¬ 
tion  is  another  step  in  the  aggressive  competition  which  the 
Postal  Telegraph  Company  is  carrying  on  against  the  .Amer¬ 
ican  Telephone  &  Telegraph  Company  and  allied  interests. 
The  Postal  has  by  the  new  schedule  with  Germany  met  the 
move  for  public  favor  and  increased  profits  made  by  the 
Western  Union  a  few  weeks  ago  when  the  American  Tele¬ 
phone  &  Telegraph  interest  announced  its  deferred-message 
schedule  to  Great  Britain.  The  Western  Union  cannot  dupli¬ 
cate  the  Po.stal’s  move,  as  it  has  no  German  connections.  The 
rivalry  between  the  Postal  Telegraph  Company  and  the  .Amer¬ 
ican  Telephone  &  Telegraph  Company  in  the  telegraph  anrt 
cable  field  has  extended  to  the  telephone  field,  and  the  ap¬ 
pointment  of  Minor  H.  Davis  as  superintendent  of  its  tele¬ 
phone  service,  mentioned  in  these  columns  last  week,  was  the 
first  move  of  the  Postal  in  open  competition  in  this  line.  The 
second  was  the  announcement  on  the  Pacific  Coast  last  week  of 
a  new  rate  of  25  cents  for  ten-minute  connection  between  San 
Francisco  and  Sacramento,  a  distance  of  68  miles,  as  against 
the  existing  rate  of  40  cents  asked  by  the  Bell  interests.  Pro¬ 
portionate  reductions  in  tolls  between  the  prominent  cities  in 
California.  Oregon.  Wa.shington.  Nevada  and  Utah  will  be 
made  by  the  Postal  interests,  it  is  believed,  as  soon  as  ar¬ 
rangements  and  schedules  can  be  perfected.  Competition  by 
the  Postal  in  the  telephone  field  was  forecast  some  time  ago 
when  the  company  began  the  stringing  of  copper  wire  suffi¬ 
ciently  heavy  for  telephone  service  on  its  new  lines  in  the 
VV^est.  The  latest  move  by  the  Western  Union  company  was 
its  notice  that  it  has  abolished  charges  for  delivery  of  mes¬ 
sages  within  the  corporate  limits  of  a  municipality. 

Allied  Machinery  Company  of  America  Establishing  More 
Agencies. — Captain  Godfrey  L.  Carden,  general  manager  of 
the  .Allied  Machinery  Company  of  .America,  which  was  or¬ 
ganized  last  June  to  sell  .American  machinery  abroad  and 
whose  home  office,  under  the  direction  of  C.  X.  Thorn,  is  at 
55  Wall  Street.  Xew  York  City,  as  previously  mentioned  in 
these  columns,  is  now  in  Brussels  perfecting  details  for  the 
establishment  of  agencies,  and  will  proceed  soon  on  an  ex¬ 
tended  trip  throughout  Europe  with  a  view  to  locating  branches 
in  the  more  important  of  the  foreign  cities.  He  will  locate 
agencies  in  .Austria-Hungary,  Turkey,  the  Balkan  States. 
Russia.  Sweden.  Denmark,  Norway,  Roumania  and  England, 
and  will  return  to  Paris  in  the  course  of  the  next  five  months, 
after  which  he  will  return  to  Xew  A’ork  for  a  conference  with 
the  home  office.  .Agencies  have  been  established  in  Paris,  Brus¬ 
sels,  Vienna  and  Milan.  Considerable  opposition  has  been  met 
with  in  Germany,  but  the  company  is  progressing  rapidly  in 
its  field  and  is  receiving  a  very  gratifying  proportion  of  orders 
for  machinery  for  foreign  use. 
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Ohio  Brass  Company  Selling  Agencies. — On  Jan.  i  the 
agency  agreement  for  the  sale  of  “O-B”  overhead  materials, 
rail  bonds  and  car  equipment  specialties,  which  has  been  in 
force  between  the  Ohio  Brass  Company,  of  Mansfield,  Ohio, 
and  the  Pierscm-Roeding  Company,  of  San  Francisco,  for  a 
number  of  years,  will  terminate  and  will  not  be  renewed,  as 
it  was  mutually  agreed  that  separate  agency  agreements  for 
“O-B  hi-tension”  insulators  and  “O-B”  electric  railway  equip¬ 
ment  would  eventually  prove  unsatisfactory,  and  that  the  in¬ 
terests  of  all  concerned  would  be  better  served  by  a  single 
agency  for  the  entire  Ohio  Brass  line.  On  and  after  Jan,  i, 
1912,  the  llolabird-Reynclds  Company,  of  San  Francisco, 
which  for  some  time  past  has  been  acting  as  exclusive  agent 
for  “O-B  hi-tension”  insulators  only,  will  become  the  ex¬ 
clusive  agent  fof  the  Ohio  Brass  Company  for  the  sale  of  its 
entire  line  in  the  State  of  California.  The  Holabird-Reynolds 
Company  will  carry  an  adequate  stock  of  railway  ma¬ 
terials  and  insulators  at  San  Francisco,  and  business  in  Los 
•Angeles  and  the  southern  part  of  the  State  will  be  handled 
by  H.  C.  McCutchan,  of  its  Los  Angeles  office,  under  the  per¬ 
sonal  direction  of  R.  D.  Holahird.  The  business  in  the  States 
of  Washington,  Oregon  and  Idaho  and  in  British  Columbia 
will  be  in  charge  of  the  Ohio  Brass  Company's  own  personal 
representative,  F.  V.  Cook,  who  will  make  his  headquarters 
in  Seattle,  at  the  office  of  the  Holahird  Electric  Company. 
An  intimate  and  friendly  business  connection  between  that 
company  and  the  Ohio  Brass  Comi)any  will  be  maintained  be¬ 
cause  of  its  California  agency  for  “O-B”  materials.  Arrange¬ 
ments  arc  being  made  to  carry  an  emergency  stock  for  quick 
delivery  in  Seattle. 

Boston  Edison  Business  Growing. — substantial  in¬ 
crease  in  the  sale  of  new  energy-consuming  appliances  has  been 
enjoyed  this  fall  by  the  Edison  Electric  Illuminating  Company 
of  Boston.  The  general  sales  of  appliances  for  September  and 
•Vovember  were  about  50  per  cent  in  excess  of  last  year,  and 
^or  October  almost  uxi  per  cent  .\  large  holiday  business  has 
been  handled,  special  effort  having  been  made  to  encourage  the 
purchase  of  goods  previous  to  Christmas  for  delivery  on  that 
or  the  preceding  day  through  an  appropriate  address  card.  I'he 
first  year’s  work  in  developing  the  Boston  1912  electric  show 
has  just  ended,  and  the  management  is  much  gratified  with  the 
results  obtained.  The  advance  advertising  has  stimulated  the 
interest  of  all  electrical  manufacturers  in  this  country  as  well 
as  that  of  many  large  producers  of  general  commodities.  More 
than  ordinary  interest  has  been  aroused  by  the  publicity  work 
carried  on  in  foreign  journals.  Permanent  headquarters  have 
been  e.stablished  at  the  Edison  Building.  39  Boylston  .Street, 
Boston.  .\t  the  end  of  six  months’  operation  the  company’s 
public  electric  garage  at  476  Atlantic  .Vvenue,  Boston,  which  is 
being  operated  by  the  sales  department,  is  in  a  very  prosperous 
condition,  .\bout  sixteen  electric  vehicles  are  being  constantly 
cared  for,  and  the  financial  results  are  satisfactory,  considering 
the  short  time  the  garage  has  been  open.  The  efficiency  of  many 
other  public  garages  in  the  Boston  district  has  been  increased 
as  a  result  of  the  work  done. 

News  and  Trade  Papers  in  Foreign  Countries. — In  order 
to  furnish  those  engaged  in  or  desirous  of  entering  the  foreign 
field  with  a  general  idea  of  the  cost  of  newspaper  advertising 
abroad  and  the  papers  it  might  be  advisable  to  use.  the  Bureau 
of  Manufactures,  of  the  Department  of  Commerce  and  Labor, 
is  publishing  in  Ihiily  Consular  and  Trade  Ret>orts  a  series  of 
reports  by  .\merican  consular  officers  on  foreign  news  and 
trade  papers.  Phe  reports  embrace  such  points  as  location  and 
class  of  paper,  district  covered,  circulation,  sub.scription  price 
and  advertising  rates.  The  list  for  England,  which  included 
the  papers  in  fifteen  districts,  appeared  in  Daily  Consular  and 
Trade  Reports  for  Nov.  27.  Lists  for  South  .American  coun¬ 
tries  are  in  course  of  preparation  .tnd  will  be  published  shortly. 

Electrically  Operated  Fender  for  Panama  Canal  Locks. — 

.A  contract  for  forty-eight  electrically  operated  machines  for 
lifting  and  lowering  the  fender  chains  in  the  locks  of  the 
Panama  Canal  has  been  awarded  to  the  L’nited  Engineering  & 
Foundry  Company  for  $428,005,  the  lowest  of  ten  bids  received. 
The  first,  or  sample,  machine  is  to  be  delivered  w'ithin  120 
days  from  the  date  of  award,  and  if  it  proves  satisfactory  the 
full  award  of  forty-seven  more  machines  w'ill  then  be  made. 

The  Diesel  Engine. — There  is  a  rumor  that  one  of  the 
large  electrical  manufacturing  comi)anies  will  take  over  the 
.\merican  rights  for  the  manufacture  of  the  Diesel  engine,  in 
which  case  si/es  as  large  as  5000  hp.  will  be  made. 


Financial. 


The  Week  ih  Wall  Street. 


Financial  markets  have  moved  very  listlessly  during 
the  year-end  period  and  few  developments  of  im¬ 
portance  have  taken  place.  Price  changes  have  been 
fractional  in  the  majority  of  cases  and  the  volume  of  transac¬ 
tions  has  been  very  narrow.  The  trading  in  the  main  has  been 
professional,  and  few  of  the  traders  have  cared  to  make  any 
new  commitments  before  the  first  of  the  year.  There  has  been 
a  conspicuous  absence  of  events  such  as  usually  influence  the 
stock  market,  and  the  only  development  meriting  attention 


NEW  YORK. 

Shares  Shares 

Dec.  20.  Dec.  27.  Sold.  Dec.  20.  Dec.  27.  Sold. 


All.  Ch .  Wi' 

’  IH* 

950 

Int.  Met.,  pf.  48J4 

48 

5,350 

All.  Ch.,  pf..  8 

8 

600 

Mackay,  Cos.  82* 

80 

800 

Amal.  Cop...  66}i 

66^ 

92,500 

Mackav  C.,pf.  72* 

69 

100 

Am.  D.  t... 

‘  3314* 

.Man.  Elev...  134 

13554* 

200 

Am.  Loco....  37 

3654* 

1,600 

Met.  .St.  Rv.  15* 

15* 

Am.  Loco. ,pf’.  104* 

105 

N.Y.&N.J.Tel.l39j4* 

>  13954* 

Am.  Tel.  &  C.  78* 

78* 

Steel,  com...  68^ 

68 

393,900 

Am.  T.  &  T.  .139?^ 

139?fi 

4,123 

Steel,  pfd. ...  11144 

11154 

6,180 

B.  R.  T .  77% 

76% 

1.240 

\V.  r.  T....  78% 

79 

1.700 

Cien.  Elec. ...  155 

154 

2,300 

VV’t'h,  assentg  6844 

6654 

8.000 

lilt.  Met .  1514 

15% 

3,120 

West’ll,  pfd..  117 '4 

1175-4 

200 

PHILADELPHIA. 

Dec.  20. 

Dec.  27. 

Dec.  20. 

Dec.  27. 

.\m.  Rys . 

.  45^ 

45* 

Phila.  R.  T . 

.  2354 

23  54 

El.  Co.  of  A . 

.  12% 

12%^ 

Phila.  Elec . 

•  16% 

16% 

Elec.  St.  Bt’y . 

.  54% 

5344* 

Phila.  Trac . 

..  84*4 

8454 

Elec.  St.  Bt’y-,  pf-- 

.  30* 

30* 

L'nion  T'rac . . 

..  51 '4 

5144 

CHIC.AGO. 

Dec.  20. 

Dec.  27. 

Dec.  20. 

Dec.  27. 

Chi.  City  Ry . 

.186* 

186* 

Com.  Edison . 

.13554 

135  54 

Chi.  Elev.  Rys... 

.  .3044* 

3044* 

Chi.  Suhwav . 

% 

%' 

Chi.  Elev.  Rys.,  pf 

.  92* 

92* 

Chi.  Telephone..., 

113744 

13654* 

Chi.  Rs.,  Ser.  1.. 

.  99 

9914* 

Nat’l  Car . 

.  .103* 

103* 

Chi.  Rs.,  Ser.  2... 

.  37J4 

37 

Nat’l  Car,  pfd .... 

.118* 

119* 

BOSTON. 

Dec.  20. 

Dec.  27. 

Dec.  20. 

Dec.  27. 

Am.  T.  &  T . . 

.140 

140 

Mex.  Tel . 

.  3'/4* 

3 

Cum.  Tel . 

.156^4 

156* 

Mex.  Tel.,  (if . 

.  654* 

654* 

Edison  . . 

.295 

290 

N.  E.  Tel . 

.157 

15254 

Ccn.  Elec . . 

.155 

155* 

W.  T.  &  T . 

.  2  7  54* 

27  Vi* 

Mass.  E.  Ry . . 

•  22% 

21^4 

W.  T.  T..  pfd.. 

.  64'4‘ 

64  54* 

Mass.  E.  Ry.,  pf.. 

.  95'i 

95 

*l.ast  price  ((noted 
"i'K.x-dividend. 

.Shares  sold  for  the  week,  Dec.  18  to  Dec.  22. 


was  announcement  of  extension  of  the  time  for  filing  answers 
in  the  government  suit  against  the  Steel  Corporation  from 
Jan.  I  to  Feb.  i.  Prices  were  nearly  stationary  in  Wednesday’s 
market  until  the  closing  hour.  The  fact  that  no  transactions 
took  place  in  the  majority  of  usually  active  stocks  in  the  first 
four  hours  of  Wednesday  indicates  the  degree  of  stagnation 
that  has  prevailed  during  the  week.  In  the  absence  of  other 
topics  on  Wednesday,  the  lockout  of  some  150,000  operatives 
of  the  Manchester  (England)  cotton  mills  attracted  some  at¬ 
tention  in  the  local  cotton  market,  but  had  little  effect  upon 
jtrices.  Money  market  conditions  are  slightly  easier  than  is 
generally  the  case  at  this  time  of  the  year,  and  rates  Dec.  27 
were :  Call,  3’/2@3M  ;  ninety  days,  3)4@4  cent. 

Political  affairs  are  beginning  to  attract  greater  interest  in  the 
financial  district  than  has  been  the  case  in  the  past  few-  weeks, 
and  the  efforts  of  the  Republican  party  leaders  in  Congress  to 
draw  up  a  satisfactory  bill  revising  the  wool  schedule  are 
being  closely  followed.  Foreign  markets  have  been  very  quiet 
this  week  on  account  of  Christmas  holidays,  and  Wednesday’s 
trading  was  without  noteworthy  feature.  I'he  quotations  in 
the  tables  are  those  in  the  New  York  market  Dec.  27. 


Financial  Notes. 

Federal  Light  &  Traction  Company  Enlarging. — .As  a  re¬ 
sult  of  steady  growth  of  the  territories  served  by  its  various 
I)roperties,  the  Federal  Light  &  Traction  Company.  60  Broad¬ 
way,  is  receiving  very  gratifying  increases  in  revenue.  The 
ccmsolidated  statement  of  earnings  of  the  subsidiary  com¬ 
panies  for  the  month  of  November  has  been  compiled,  and  the 
returns  given  in  this  statement  show  inii)rovenient  over  those 
for  November,  iqio,  and  over  those  for  October.  1911.  re¬ 
ported  in  these  columns  Dec.  2.  Cross  returns  for  the  month 
were  $147,543,  as  compared  with  $132,630  in  November,  iqio, 
an  increase  of  11.2  per  cent.  Operating  expenses  were  $81.- 
222.  as  compared  with  $70,019,  an  increase  of  15.0  per  cent,  and 
net  earnings  were  $66,320,  as  compared  with  $62,61 1  in  No¬ 
vember,  1910,  a  gain  of  59  per  cent.  October  net  was  5.6  per 
cent  larger  than  in  October,  iqio.  Cross  earnings  in  the  eleven 
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months  ended  Nov.  30,  1911,  were  $1,201,814  as  compared  with 
$1,100,815  in  the  corresponding  period  of  the  previous  year,  a 
gain  of  9.1  per  cent.  Operating  expenses  were  $710,961,  as 
compared  with  $637,701,  an  increase  of  11.4  per  cent,  and  net 
earnings  were  $490,852,  as  compared  with  $463,114,  a  gain  of  5.9 
per  cent.  Net  earnings  for  the  ten  months  ended  Oct.  31,  1911, 
showed  an  increase  of  5.4  per  cent  over  those  for  the  corre¬ 
sponding  period  of  the  previous  year.  The  statement  for  the 
eleven  months  of  the  present  year  does  not  include  the  earnings 
of  the  Trinidad  Electric  Transmission,  Railway  &  Gas  Com¬ 
pany,  of  Trinidad,  Col.,  as  this  company  began  operations  Sept. 

I,  1911.  Its  earnings  for  November,  however,  appear  in  the  con¬ 
solidated  statement  for  the  month,  as  above.  Progress  is  being 
made  at  each  of  the  properties  along  the  lines  of  improving  the 
load  factor  and  the  installation  of  additional  equipment.  The  in¬ 
auguration  of  day  service  at  Rawlins,  Wyo.,  mentioned  Dec.  2, 
has  necessitated  additional  equipment,  and  a  generating  set  and 
boiler  are  now  being  erected  in  the  station.  Work  has  been 
started  upon  the  new  Walsenburg  power  station  of  the  Trini¬ 
dad  Electric  Transmission  Company,  the  cost  of  which  will  be 
fully  $300,000.  .\n  initial  equipment  of  3,500  kw  will  be  in¬ 

stalled.  The  location  of  this  company  in  the  heart  of  the 
Colorado  coal  fields  permits  the  procuring  of  fuel  at  minimum 
cost,  thus  permitting  the  sale  of  energy  at  favorable  prices. 
.\  campaign  for  selling  energy  to  the  surrounding  mines  is 
now  in  progress.  The  Gray’s  Harbor  Railway  &  Light  Com¬ 
pany,  which  serves  .Aberdeen.  Hoquiam  and  Cosmopolis,  Wash., 
has  completed  an  extension  of  its  railway  service  to  a  high- 
ciass  residential  section  in  its  territory,  and  is  again  supplying 
large  amounts  of  energy  for  dredging  operations,  which  had 
been  temporarily  discontinued  on  account  of  accident  to  the 
dredging  machinery.  .A  2000-kw  generating  set  and  several 
additional  passenger  cars  have  been  received  by  the  Spring- 
field  Railway  &  Light  Company,  of  Springfield,  Mo.,  and  a 
new  carhouse.  built  to  house  additional  equipment,  is  prac¬ 
tically  finished. 

Progress  of  Allis-Chalmers  Reorganization. — The  bond¬ 
holders’  protective  committee  of  the  Allis-Chahners  Company, 
of  which  James  N.  Wallace  is  chairman,  has  been  engaged  in 
a  preliminary  investigation  into  the  financial  condition  of  the 
company,  and  finds  that  $13,573,000  of  the  $i5,ooo,(XX)  first- 
mortgage  5  per  cent  gold  bonds  authorized  under  the  mort¬ 
gage  of  July  2,  1906,  were  certified  by  the  trustees  and  are 
accounted  for  as  follows:  In  the  Iiands  of  the  public.  $11, 
148,000;  pledged  as  security  for  loans  to  the  company,  $800,- 
000;  originally  issued  but  later  canceled,  $136,000;  in  the  treas¬ 
ury  of  the  company  unissued,  $1,489,000.  I  he  current  assets, 
estimated  as  of  Dec.  31,  1911.  are  as  follows:  Receivables. 
$3,900,000;  inventories,  $5,ooo,0(X).  and  cash.  $900,000,  making 
a  total  of  $(>,800,000.  The  current  liabilities  against  this  con¬ 
sist  of  notes  payable.  $1,420,000,  and  other  liabilities  amounting 
to  $1,250,000.  making  a  tr^tal  of  $2,670,000,  which  leaves  a  sur¬ 
plus  of  $7,i3o,o(X).  .\ccrued  interest  on  the  bonds  due  Jan.  i, 
1912,  is  not  included  in  the  above  figures.  Examination  of  the 
inventories  of  the  company  by  public  accountants  who  re¬ 
ported  under  date  of  Dec.  20.  1911.  shows  that  the  business 
and  net  earnings  of  the  company  have  been  unsatisfactory  and 
decreasing  in  the  past  few  years.  The  works  of  the  company 
at  Milwaukee.  West  Allis.  Chicago  and  Scranton  are  very 
valuable,  and  the  West  Allis  plant,  which  was  built  in  recent 
years,  is  of  large  capacity  and  of  modern  construction  and 
equipment  .As  soon  as  possible  after  definite  information  as 
to  the  action  of  the  company  in  regard  to  approaching  interest 
is  obtained  the  committee  will  submit  a  plan  of  reorganization 
to  the  bondholders,  under  which  the  necessary  working  cap¬ 
ital  may  be  procured. 

Electrical  Compared  with  Industrial  and  Railroad  Earn¬ 
ings. — Henry  L.  Doherty  &  Company,  of  60  Wall  Street. 
New  York  City,  have  prepared  a  series  of  charts  which  show 
the  relative  increases  and  decreases  in  the  gross  and  net  earn¬ 
ings  of  steam  railroads,  electric  railways,  gas  and  electric  com¬ 
panies  and  of  industrials  for  each  of  the  nine  years  from  1902 
to  1910.  To  furnish  data  for  this  purpose  they  compiled  a  rec¬ 
ord  of  the  gross  and  net  earnings  of  all  the  steam  railroads  in 
the  United  States  and  of  all  the  industrials  listed  on  the  New 
York  Stock  Exchange  that  could  be  traced  back  to  1902.  They 
also  obtained  the  gross  and  net  earnings  of  the  electric  rail¬ 
ways  in  most  of  the  larger  cities  of  the  country,  together  with 
similar  figures  for  the  gas  and  electric-light  companies,  using 
all  figures  available  excepting  those  for  New  York  City.  The 
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voluminous  data  thus  obtained  were  standardized  at  unity  for 
the  year  1902,  and  the  percentage  of  subsequent  increase  or  de¬ 
crease  was  calculated  with  the  earnings  of  1902  as  a  basis. 
These  derivations  were  plotted  with  the  years  I902->t9io  against 
the  percentages  of  increased  or  decreased  earnings  as  co-ordi¬ 
nates,  with  the  year  1902  as  unity  as  above.  The  resulting 
curves  show  most  convincingly  that  the  gas  and  electric  indus¬ 
tries  enjoyed  the  most  rapid  increase  in  gross  and  net  earnings 
of  all  of  the  classes  plotted,  and  that  these  returns  were  the 
only  ones  that  were  practically  unaffected  by  the  panic  condi¬ 
tions  in  1907  and  1908,  or  the  industrial  depression  since  that 
time.  As  a  matter  of  fact,  these  curves  show  that  the  gas  and 
electric  companies  were  the  only  ones  during  the  entire  period 
reviewed  that  experienced  no  decrease  in  net  earnings,  while  the 
gas,  electric,  and  street-railway  companies  alone  showed  no  de¬ 
crease  in  gross  earnings.  The  steady  increase  in  the  earnings  of 
the  electric  railways,  as  compared  with  fluctuations  in  those  of 
the  steam  roads  and  industrials,  is  remarkably  conspicuous,  and 
due  to  the  fact  that  the  electric  lines,  in  general  drawing  their 
income  from  passenger  travel,  are  not  affected  by  dullness  in 
general  business  w'ith  decreased  freight  tonnages,  as  are  the 
steam  roads.  The  effect  of  curtailment  along  industrial  lines  in 
hard  times  is  shown  very  forcibly,  the  income  for  the  industrial 
group  showing  marked  contraction  in  i<)07  and  1908,  these 
being  the  first  lines  of  endeavor  at  which  economy  is  directed 
at  such  times.  The  comparisons  shown  by  the  curves  are  in¬ 
tended  to  show  the  superiority  of  the  securities  of  gas  and 
electric  properties  for  investment  purposes,  with  particular 
bearing  upon  the  purchase  of  securities  for  long-time  holding 
and  not  for  speculation. 

Public  Service  Company  of  Northern  Illinois. — The  Pub¬ 
lic  Service  Company  of  Northern  Illinois,  of  Chicago,  by 
Samuel  Instill,  its  president,  has  given  notice  that  on  Feb.  1, 
1912,  all  the  first-lien  collateral-trust  gold  debentures  then  out¬ 
standing  of  the  Chicago  Suburban  Light  &  Power  Company, 
of  Oak  Park.  Ill.,  dated  Feb.  i,  1911,  will  become  due  and 
payable  at  par  and  accrued  interest.  These  debentures  will 
cease  to  draw’  interest  after  Feb.  i,  1912.  The  Public  Service 
Company  of  Northern  Illinois  is  successor  to  the  Chicago 
Suburban  Light  &  Power  Company.  It  also  gives  notice  that 
on  I'eh.  I,  1912,  all  the  first-mortgage  gold  bonds  then  out¬ 
standing  of  the  h'vanston  (Ill.)  Heating  Company,  dated  Feb. 
T,  1903.  will  become  due  and  payable  at  par  and  accrued  in¬ 
terest.  In  this  case  also  the  Public  Service  Company  gives 
the  notice  as  successor  of  the  company  issuing  the  bonds. 

Kentucky  Utilities  Company. — A  company  with  this 
name  has  been  organized  to  take  over  the  electric  and  gas  prop¬ 
erties  in  Frankfort,  Owensboro,  Bowling  Green  and  Hopkins¬ 
ville.  No  definite  details  regarding  the  capitalization  of  the 
company  or  its  plans  of  operation  have  been  announced.  Chi¬ 
cago  capitalists  are  said  to  be  the  principals 
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Electric  Storage  Battery  Company,  preferred  and  common, 
r  per  cent,  payable  Jan.  2. 

Kansas  Gas  &  Electric  Company,  quarterly,  preferred, 
per  cent,  payable  Jan.  2. 

Philadelphia  Companv.  quarterlv,  1F2  per  cent,  payable 
I-'eb.  I. 

REPORTS  OF  EARNINGS. 

.AMERICAN  LIGHT  &  TRACTION  COMPANY. 

Gross  Operating  Net  Fixed  Net 

Period.  Earnings.  Expenses.  Earnings.  Charges.  Surplus. 

.November,  lUl . $401,099  $9,540  $391,559  . 

.November.  1910 .  392.621  9,180  386,441  . 

CENTRAL  &  SOUTH  AMERICAN  TELEPHONE  COMPANY. 

November,  1911 . $115,328  $9,453  $105,875  $56,625  $49,250 

November,  1910 .  90,848  2,300  88.548  49,963  38,584 

CITIES  SERVICE  COMPANY. 

Otr..  Dec.,  1911 . $447,500  $155,000  $294,250  $143,565  $150,685 

(Itr.,  Dec.,  1910 .  435,500  165,000  271,750  143.565  128,185 

•MEXICAN  TELEGRAPH  COMPANY. 

otr.,  Dec..  1911 . $210,000  $42,000  $198,498  $11,500  $186,998 

Otr.,  Dec..  1910 .  205,000  37,500  192,000  9.500  182,500 

MONTREAL  STREET  RAILWAY  COMPANY. 

November,  1911 . $420,476  $260,576  $159,900  $35,318  $124,582 

November.  1910 .  366,098  227,442  138.656  32.013  106.643 

NORTHERN  OHIO  TRACTION  &  LIGHT  COMPANY. 

November.  1911 . $214,562  $125,204  $89,359  $43,730  $45,629 

November.  1910 .  189,705  110,718  78,987  43,336  35,620 

TWIN  CITY  RAPID  TRANSIT  COMPANY. 

November.  1911 . $633,968  $317,628  $316,340  $148,079  $168,26! 

November,  1910 .  619.149  319.732  299.417  137,912  161,505 

•Partly  estimated. 
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C'<  H<l)0\’.\,  — The  Cordova  Light  &  Power  Company,  recently 

incori>orated,  has  applied  for  a  franchise  to  supply  electricity  in  Cordova. 
Machinery  for  the  plant  has  already  been  purchased.  J.  M.  Miller,  (j. 
.S.  Klliott  and  E.  T.  Hendon  are  interested  in  the  company. 

HEELIN',  .\L.\. — It  is  reported  that  VV.  O.  Grant  contemplates  the 
installation  of  an  electric-light  plant  in  Hetlin. 

DOlUiLAS,  .\KIZ. — The  Douglas  Improvement,  which  operates  the 
electric-light  and  power  plant,  the  Douglas  Electric  Railway,  tlie  Inter¬ 
national  Land  Company  and  minor  properties  have  been  consolidated 
under  the  name  of  the  Douglas  Investment  Company  with  a  capital  stock 
of  $1,500,000.  The  new  company  proposes  to  increase  the  output  of 
the  electric  plant  and  extend  its  railway  system  to  the  Sulphur  Springs 
\  alley  district.  James  S.  Douglas  and  \V.  11.  Ilrophy  are  at  the  head 
of  the  company. 

PHOENIX,  .\RIZ. — The  Pacific  Gas  &  Eilectric  Company  has  sub¬ 
mitted  a  proposition  to  the  City  Council  to  furnish  electrical  energy  for 
street  lighting  for  a  period  of  two  and  one-half  years  at  the  rate  of  6 
cents  per  kw-hour,  to  be  registered  by  meter  located  in  the  company's 
central  station.  liefore  the  expiration  of  the  company’s  contract  some 
months  ago  it  offered  to  furnish  the  service  for  a  period  of  five  years  at 
5  cents  i)er  kw-hour,  which  was  rejected  by  tlie  Council.  The  service 
has  been  furnislied  from  month  to  month  since. 

<).SCE()L.\,  .\I<K. — The  Light  Commission  has  made  arrangements  with 
Abner  Driver,  owner  of  the  local  electric-light  plant,  by  which  the 
city  will  take  over  the  plant  on  Jan.  1,  the  valuation  to  be  fixed  by 
three  appraisers.  The  commission  will  build  a  new  power  plant  ad¬ 
joining  the  railroad  and  install  new  equipment.  The  old  plant  is  to  be 
used  for  auxiliary  purposes  only. 

D(  iW’NlEiVILLE,  C.\L. — The  managers  of  the  P.rown  Itcar  mine  aie 
reported  to  be  contemplating  the  installation  of  an  electric-power  plant 
at  the  mine.  J.  G.  Jackson  is  interested  in  the  property. 

ELK  (iR(J\’E,  ('.XL. — The  Western  .States  Gas  &  Electric  Company, 
of  Stockton,  Cal.,  has  been  awarded  a  contract  for  tlie  installation  of  an 
electric-light  system  at  Elk  tirove  for  a  period  of  five  years.  The  com¬ 
pany  is  to  furnish  the  service  at  a  rate  of  8  cents  per  kw-hour. 

H.XWTHORNE^  C.\L. — .\  special  election  will  soon  be  called  in 
Hawthorne  to  vote  on  the  jiroiMisition  to  petition  the  Hoard  of  County 
Supervisors  of  Los  .Xngeles  County  to  install  100  new  arc  lanqis.  The 
Southern  California  EMison  Company  has  just  comiileted  the  installation 
of  seventy-five  lamps. 

Hl'NTINGTON  P.ARK,  C.\L. — .\f  an  election  held  recently  the 
proposition  to  issue  bonds  to  the  amount  of  $110,000,  the  jiroceeds  to 
be  used  for  the  construction  of  an  electric-light  plant  and  water-works 
system,  was  defeated.  EL  R.  .Allen  is  city  clerk. 

LOS  .ANGE^LEIS,  C.\L. —  Itids  will  be  received  by  the  Hoard  of  County 
Supervisors,  Court  House,  Los  .\ngeles.  Cal.,  until  Jan.  15,  1912,  for 
furnishing  and  installing  two  water-tube  boilers,  a  vacuum  cleaning 
plant  and  a  heating  and  ventilating  plant  in  the  county  hosiiital.  11.  J. 
Lclande  is  clerk  of  the  board. 

-MIDW.XY,  C.XL.--The  San  Joaquin  Light  &  Power  Company,  of 
E'resno,  Cal.,  has  entered  into  a  contract  with  the  Standard  Oil  Company 
for  the  extension  of  its  transmission  lines  to  the  oil  company’s  seven 
leases  in  this  <listrict. 

P.XS.XDE'N'.X,  C.XL. — The  contract  for  the  electrical  work  in  the  new 
Polytechnic  High  School  has  been  awarded  to  the  Newberry- Hendheim 
Ellectric  Company,  Stimson  Huilding,  Los  .Xngeles.  at  a  cost  of  $20,569. 
C.  EL  Cook  E'.lectric  Comjiany.  745  South  Spring  Street,  I.0.S  .Xngeles, 
Cal.,  secured  the  contract  for  an  electric  program  clock,  at  $.1,587. 

P<  )RTE;R\TLLEL  C.XL. — The  City  Council  has  notified  the  Tulare 
I  ounty  Power  Company,  of  Lindsay,  which  has  applied  for  a  fifty-yeai 
franchise  to  supply  electricity  in  Porterville,  that  its  application  must 
be  for  a  iwrio<l  of  twenty-five  years  and  that  it  must  agree  to  install  an 
underground-conduit  system  throughout  the  city. 

S.XN  FR.XNCISCO,  C.XL. — It  is  reported  that  the  Pacific  Gas  &  Edectric 
Company  has  acquired  the  entire  proi)erties  of  the  Mutual  Edectric  Com¬ 
pany  and  has  taken  over  its  contract  with  the  Hoard  of  State  Harbor 
t'ommissioncr'-. 

(ill.CRE^ST,  COL. — The  Commercial  Club  is  reported  to  be  consider¬ 
ing  the  question  of  establishing  an  electric-power  jilant  in  Gilcrest. 

KE;RSE;X',  col. —  it  is  reported  that  application  has  been  made  to  the 
Council  for  a  franchise  to  install  an  electric-light  plant  in  Kersey. 

Pl'EHU.O,  COL. — The  contract  for  furnishing  and  installing  lighting 
fixtures  for  the  Pueblo  County  court  house  has  been  awarded  by  the 
Hoard  of  County  Commissioners  to  the  Morvean  Company,  of  Cleve¬ 
land,  Ohio,  for  $20,000. 

XX’.XTE'RHl'RX’.  CONN. — The  Hoard  of  .Xldermen  has  appointed  a 
committee  to  make  investigations  in  connection  with  the  installation  of  a 


municipal  electric-light  plant  in  Waterbury.  .-Xri  appropriation  of  $5,000 
lias  been  made  for  use  of  the  committee. 

DELM.XR,  DEL. — The  Town  Council  has  renewed  the  street-lighting 
contract  with  the  Sussex  Light  &  Power  Company  for  a  period  of  five 
years.  The  price  for  street  lamps  has  been  increased  $2  each  per 
year,  with  the  understanding  that  the  company  is  to  install  a  new- 
lighting  system,  which  will  improve  the  service. 

T.XKOMA  P.XRK,  D.  C. — E^stimates  for  the  construction  and  equip¬ 
ment  of  a  municipal  electric-light  plant  in  Takoma  Park  have  been 
submitted  to  the  Town  Council  by  H.  G.  E'etherling,  of  Philadelphia, 
Pa.,  and  C.  R.  McGahcy,  of  Haltimore,  Md.  The  cost  of  the  entire 
work  is  estimated  at  about  $12,000. 

ST.  .XUGUSTINEL  ELA. — The  plant  and  holdings  of  the  St.  Johns 
Light  &  Power  Company  have  been  purchased  by  XXL  D.  Harnett,  of  Jack¬ 
sonville,  E'la.  It  is  said  that  there  will  not  be  any  change  in  the  manage¬ 
ment  of  the  company,  but  extensive  improvements  will  be  made  to  the 
plant  and  service. 

.XTL.XNT.V,  fl.X. — The  State  Railroad  Commission  has  authorized  the 
Georgia  Railway  &.  Power  Company  to  issue  $17,000,000  in  capital  stock 
and  bonds  to  the  amount  of  $30,000,000.  The  company  asked  for  author¬ 
ity  to  issue  $27,000,000  in  stock  and  $30,000,000  in  bonds.  In  addition  to 
cutting  the  application  for  stock  by  $10,000,000  provision  is  made  that 
only  $12,400,000  of  the  bonds  can  be  issued  immediately  and  the 
remainder  not  until  the  company  has  applied  to  the  commission  again. 

DOl'GL.XS,  G.X. — Honds  to  the  amount  of  $15,000  are  reported  to  have 
been  voted,  the  proceeds  to  be  used  for  the  installation  of  an  electric- 
light  plant  and  water-works  system  in  Douglas. 

M.XCON,  G.X. — The  City  Council  has  authorized  the  Mayor  to  sign  the 
contract  with  the  .Xlacon  Railway  &  Light  Company  for  lighting  the 
streets  of  the  city  for  a  period  of  five  years  to  take  effect  from  Jan.  1, 
1912.  Under  the  new  contract  the  company  agrees  to  furnish  electricity 
for  7j4-amp  series  arc  lamps  at  $60  each  per  year;  4-amp  magnetite  arc 
lamps  at  $60  per  lamj)  per  year;  50-cp  series  incandescent  lamps  at  $24 
each  iier  year;  “white  way’’  five-lamp  standards,  $24  |ier  year  each,  these 
posts  to  be  equipped  with  five  40-watt  Mazda  lamps,  to  burn  all  night 
and  every  night;  for  five-lamp  standards  carrying  five  40-watt  .Xlazda 
lamps,  burning  six  hours,  $13  each  per  year.  The  standards  are  to  be 
installed  by  the  city,  merchants  or  property  holders,  ready  for  the  lamps. 
In  consideration  of  the  low  rate  the  city  of  Macon  agrees  to  have  in¬ 
stalled  during  the  next  year  ninety  additional  arc  lamps,  making  a  total 
of  400  street  arc  lamps,  not  including  the  ornamental  lamps.  The 
company  also  agrees  to  supply  electricity  for  lighting  for  the  city  buildings 
at  5  cents  per  kw-hour  and  for  commercial  lighting  at  12  cents  per 
kw-hour,  with  discounts  ranging  from  10  to  60  per  cent,  according  to 
consumption,  and  for  motors  at  10  cents  per  kw-hour,  with  discount  rang¬ 
ing  from  10  to  60  per  cent  according  to  consumption  and  prompt 
payment.  The  Macon  Railway  &  Light  Company  agrees  to  maintain 
lamps,  wires  and  poles  used  in  connection  with  the  street-lighting  sys¬ 
tem,  including  the  maintenance  of  the  lamps,  globes,  posts  and  conduits  in 
connection  with  the  “white  way,”  which  is  not  the  proiierty  of  the  com- 
)>any.  The  company  also  agrees  to  use  the  new  magnetite-arc  lamps  in 
all  future  extensions  of  the  street-lighting  system. 

HOISEL  ID.XHG. — Plans  are  being  considered  by  the  Idaho-Oregon 
Interurban  Company,  which  recently  acquired  the  Hoise  X'alley  E'lectric 
Railway,  for  the  construction  of  a  railway  in  South  Hoise  and  also  from 
Nampa  to  Caldwell. 

TXX'IN  F.XLLS,  ID.MIO. — Plans  are  being  considered  by  the  C  ity 
Council  and  the  County  Supervisors  for  the  installation  of  a  cluster 
street-lighting  system  on  Shoshone  Street.  Lamp  standards  carrying 
three  or  five  lamp  clusters  are  being  considered. 

C.XHERY,  ILL. — The  street-lighting  committee  of  the  X'illage  Hoard 
and  a  committee  from  Kempton  are  negotiating  with  the  Chatsworth 
Edectric  Company,  of  Chatsworth,  Ill.,  as  to  the  feasibility  of  erecting 
a  transmission  line  from  the  electric  plant  of  the  company  in  Chatsworth 
U)  supply  electricity  for  lamps  and  motors  in  Cullom,  Kempton  and 
Cabery. 

C.XRHON  CLIE'F,  ILL. — The  X’illage  Hoard  of  Carbon  Cliff  has  ap¬ 
pointed  a  committee  to  make  investigations  in  regard  to  the  installation 
of  an  electric-light  plant.  It  is  proposed  to  establish  a  municipal  plant. 
.X  boiler  and  engine  is  available  at  any  time,  and  all  that  would  be 
necessary  to  equip  the  plant  would  be  the  purchase  of  a  generator,  at 
a  cost  of  about  $800. 

CILXMP.XIGN,  ILL. — Ronds  to  the  amount  of  $35,000  have  been 
voted  to  install  an  electric  street-lighting  system  in  Chamjiaign.  I’nder 
the  present  plan  it  is  proposed  to  purchase  electrical  energy  of  the 
Urbana  &  Champaign  Railway,  Gas  &  E'lectric  Company  to  operate  the 
system. 

E'.XST  ST.  LOUIS,  ILL. — The  City  Council  has  granted  the  East 
St.  Louis  Light  &  Power  Company  |)ermission  to  extend  its  system 
to  E'dgemont,  the  eastern  limits  of  the  city,  for  the  purpose  of  extend- 
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iiiK  its  lighting  system  in  that  suburb.  -Ndditional  street  lamps  will 
be  installed. 

EDIXHUKG,  ILL. — The  local  electric-light  plant,  owned  by  J.  R.  Har¬ 
rington,  is  reported  to  have  been  purchased  by  F.  Wahl,  of  St.  Louis,  .Mo. 

J.\CKS( i’NN’H-LE,  ILL. — The  Jacksonville  Railway  &  Light  Company 
has  submitted  a  proposition  to  the  Village  Hoard  of  South  Jacksonville 
offering  to  furnish  electricity  for  lighting  the  village.  The  street¬ 
lighting  contract  will  include  fifteen  incandescent  lamps  of  32  cp. 

L. \  S.M.LE,  ILL. — The  La  Salle  Commercial  .Nssociation,  which  a 
year  or  two  ago  collected  $5,900  to  be  used  toward  the  improvement  of 
the  Fifth  Street  road,  has  voted  to  have  the  money  turned  into  a  fund 
to  pay  for  the  new  lighting  system  for  the  city. 

M. \X1L\TT.\X,  ILL. —  Plans  are  being  considered  by  the  Commercial 
Club  for  the  installation  of  fifteen  ornamental  lamp  standards  carrying 
two  60-cp  lamps  for  the  business  district  of  the  city. 

.NORTH  CHIl.l.KOTllK,  II.I..— The  village  of  North  Chillicothe  has 
awarded  a  contract  to  the  Pviblic  Service  Company  of  Northern  Illinois 
for  lighting  the  streets  of  the  village  for  a  period  of  ten  years.  The 
contraet  calls  for  the  installation  of  sixteen  lamp  standards  carrying 
lour  tungsten  lami's  and  eight  additional  80-cp  lamps. 

ST.  .\UGUST1NK,  ILL. — .\rrangements  have  been  made  whereby 
tbe  .\bingdon  Electric  Light  l*ower  Company  will  extend  its  traits 
mission  line  to  St.  .\ugustine  to  supply  electricity  for  lighting  the  city. 

ST.  D.WTl),  11.1.. — It  is  reported  that  negotiations  are  under  way 
between  the  X’illage  Hoard  and  the  l!ig  (  reek  .Mining  Com)iany  with  a 
view  of  the  latter  supplying  electricity  for  lighting  the  streets  of  the 
village.  It  is  understood  that  it  is  ]iroposed  to  erect  a  transmission 
line  ftoin  Canton  to  St.  Lavid. 

STKW.\RI)S(  )N,  ILL. — The  X’illage  Hoard  has  granted  a  twenty- 
year  franchise  to  Frank  Williams  to  construct  aiid  ojierale  an  electric- 
light  plant  in  Stewardson  to  su))plv  electricity  for  ligh'ing  the  streets  of 
the  village  anil  for  commercial  lighting.  The  board  has  awarded  a 
contract  for  street-lighting  under  which  the  company  is  to  furnish  thirty 
lamiis  at  $J5  each  tier  year.  .\  twenty-four-hour  service  will  be  estab¬ 
lished.  The  plant  will  be  driven  by  a  50-hp  oil  engine. 

\  Il'NNA,  ILL. — 'J'he  City  Council  has  decided  to  call  a  special  elec¬ 
tion  on  Jan.  15,  1913,  to  vote  on  the  projiosition  of  using  electricity  or 
gas  for  lighting  the  city,  and  to  issue  bonds  for  the  construction  of  a 
mnnici|>al  lighting  plant. 

W.\  TSK K.\,  ILL. —  .\  new  incorporation  is  being  organized  to  take 
over  tbe  pbints  and  lighting  systems  at  Watseka,  which  inclmles  .Milford, 

<  iilman  an<l  Onarga;  also  at  Chatsworth,  which  includes  .Piper  City,  and 
at  Fairbury,  which  also  operates  in  Forrest.  It  is  iirojioscd  to  supply 
electricity  from  a  central  power  plant.  It  is  proi>osed  to  enlarge  the 
plant  in  Watseka  and  rebuild  the  plant  at  Fairbury.  The  new  com¬ 
pany,  it  is  said,  will  be  known  as  the  Central  Illinois  Utilities  Company 
or  the  Central  Illinois  Electric  (  ompany,  and  will  be  capitalized  at 
$.525,000.  The  charter  will  give  the  comiiany  the  privilege  of  supplying 
electricity,  gas.  operating  ice  and  cobl-storage  plants,  etc. 

.\N I )ERS<  VN,  INI). — Plans  have  jiractically  been  eompleteil  for  the 
installation  of  a  new  street-lighting  system  in  the  business  district 
of  the  city.  The  plans  call  for  erection  of  250  lamp  standards. 

CO.\TES\’ILLE,  IND. — .\t  an  election  held  recently  the  proposition 
to  install  an  electr’c-light  and  iKiwer  system  in  Coatesville  was  carried. 

CUTLER,  INI). — The  Cutler  Co-operative  Telephone  Company  has 
increased  its  capital  stock  by  $6,000,  the  proceeds  to  be  used  for  exten¬ 
sions  and  improvements  to  its  plant.  George  W.  Shanklin  is  president. 

F.MRMONT,  INI). — The  local  electric-light  idant,  which  was  recently 
taken  over  by  the  .\meriean  Gas  &  Electric  Company,  of  New  York, 

N.  Y.,  will  he  operated  in  connection  with  the  Marion  (Ind.)  |)lant.  It 
is  proposed  to  transmit  energy  from  the  power  plant  in  Marion  to  Fair- 
mount  over  high-tension  lines.  The  ]>resent  plant  and  distributing  sys¬ 
tem  will  be  discarded  when  the  new  system  is  completed. 

CiREENl'IEl.I),  INI). — The  Citizens’  Electric  Company,  recently 
organized,  it  is  said,  will  submit  a  bid  for  the  contract  to  furnish  elec¬ 
tricity  to  light  the  city.  If  successful,  the  company  will  build  and 
equip  a  new  plant.  J.  J.  Pratt  is  president  of  the  company  and  Elam 
Leary  is  secretary. 

JEFFERSONVILLE,  INI). — The  I'nited  Gas  &  Electric  Company  is 
idanning  to  extend  its  tran.smission  lines  to  Clayshurg  to  supply  electricity 
in  that  town.  It  is  said  that  the  Town  Hoard  has  decided  to  install 
street  lamps.  The  transmission  line  will  also  be  extended  along  the 
gravel  road  to  New  .\Ihany. 

M.XRION,  INI). — -Xpplication  has  been  made  to  the  Hoard  of  Public 
Works  by  David  Hlumenthal,  representing  the  Marion  Telejihone  Cofn- 
pany,  for  a  franchise  to  construct  and  operate  an  automatic  telephone 
system  in  Marion.  The  company  has  received  permission  from  the  Com¬ 
missioners  of  Grant  County  to  erect  telephone  lines  in  the  public  high¬ 
ways. 

ORESTES,  IND. — The  Orestes  Telephone  Comiiany  has  been  granted 
a  twenty-five-year  franchise  in  the  town  of  Orestes.  The  company, 
which  operates  a  large  number  of  rural  telephones  in  the  county  west 
and  northwest  of  the  town,  will  begin  at  once  to  extend  its  service. 

SOUTH  REND,  IND. — The  capital  stock  of  the  Indiana  &  Michigan 
Electric  Company  has  been  increased  from  $1,915,500  to  $2,298,600.  The 
proceeds  will  he  used  to  make  improvements  to  the  plants  of  the  com¬ 


pany  in  South  Bend  a. id  Elkhart.  Charles  .\.  Chapin  is  president  of  the 
company. 

HOUTON,  L\. — .\t  an  election  held  recently  the  proposition  to  build 
and  maintain  an  electric-light  plant  in  Bouton  is  reported  to  have  been 
carried.  Contracts  for  the  proposed  plant,  it  is  said,  will  soon  be  let. 

C. -XRI.SB.M),  I.X. — W.  B.  Kroeger,  of  San  .\ntonio,  Tex.,  is  reported 
to  have  secured  the  contract  to  install  an  electric-light  plant  in  Carls¬ 
bad,  to  cost  $14,650. 

CEDAR  R.XPIDS,  I.\. — The  Cedar  Rapids  &  Iowa  City  Electric 
Light  &  Power  Company,  which  owns  the  local  electric-light  plant  aiul 
also  operates  the  iiiterurhan  railway  to  Iowa  City,  is  reported  to  he  con¬ 
templating  the  construction  of  an  interurban  railway  between  Cedar 
Rapids  and  Mount  Vernon.  The  company  has  asked  for  an  extension 
of  its  franchise  for  operating  an  electric-light  plant  in  Cedar  Rapids,  as 
ilie  present  franchise  has  bul  four  years  to  run. 

CORYDON,  L\. — Bids  will  be  received  by  the  city  of  Corydon  until 
Jan.  9,  1912,  for  improvements  to  the  municipal  electric-light  plant. 

.Mternate  bids  will  be  received  on  oil  engine  and  steam  propositions. 

J.  J.  C.  Bower  is  town  clerk.  The  Iowa  Engineering  Company,  of 
I  linton,  la.,  has  charge  of  the  engineering  work. 

D. \LL.\S,  L\. — The  Rock  Island  Railroad  Company  has  commenced 
work  on  the  construction  of  a  large  power  plant  in  Dallas,  which  is  on 
the  new  Rock  Island  line  from  Carlisle  to  .Mlertown,  and  the  center  of 
the  large  new  coal  fields  which  the  new  line  will  enter.  It  is  said  that 
the  plant  will  supply  electricity  to  operate  the  interurban  freight  and 
passenger  trains  over  certain  of  the  Rock  Island  lines  radiating  from 
lies  Moines. 

F.XRI.EY,  I  \ — It  is  reported  that  work  has  been  resumed  on  the  con¬ 
struction  of  the  local  electric-light  plant.  Paul  11.  Kingsley  is  said  to 
be  interested  in  the  project. 

IOWA  F.M.I.S,  L\. — The  Peterson  Electric  Light  &  Heating  Company, 
of  Iowa  Falls,  is  contemplating  extending  its  transmission  from  .\lden 
to  Dows  for  the  purpose  of  supplying  electricity  for  lamps  and  motors  in 
that  town. 

JEWELL,  L\. — .\n  election  has  been  called  to  be  held  on  Jan.  29  to 
vote  on  the  proposition  to  issue  bonds  to  the  amount  of  $12,0U0,  the 
proceeds  to  he  used  to  install  a  municipal  electric-light  plant.  M.  J. 
Severson  is  city  clerk. 

ME.NLO,  L\. — The  proposition  to  grant  a  twenty-year  franchise  to  G. 
I'.  I’.uckley  to  supply  electricity  for  lamps  in  Menlo  will  be  submitted 
to  a  vote  of  the  people.  Mr.  Buckley  has  installed  a  dynamo  to  supply 
electrieity  to  light  his  large  implement  store  and  proposes  to  furnish 
electrical  service  in  the  town. 

MORNING  SUN.  L\. — P.  .\.  Yohe,  connected  with  the  local  tele¬ 
phone  company,  is  contemplating  the  estahlishment  of  an  electric-light 
plant  in  Morning  Sun.  He  has  submitted  a  proposition  asking  for  a 
twenty-year  franchise  and  offers  to  supply  electricity  for  lamps  at  15 
cents  per  kw-hour. 

(9.\KLAND,  L\. —  It  is  reported  that  the  electric-light  plant  will  be 
rebuilt. 

REMSEN,  L\. —  Petitions  are  being  circulated  for  a  special  election 
to  be  held  to  vote  on  the  pruimsition  to  establish  an  electric-light  plant 
in  Remsen.  -M.  R.  F'aber,  of  Remsen,  is  interested  in  the  project. 

ROL.XND,  L\. —  It  is  reported  that  arrangements  have  been  made 
whereby  electricity  for  lighting  the  town  of  Roland  will  be  received 
from  the  municipal  electric-light  plant  at  Story. 

SHEN.\NDO.\H,  L\. — The  .Xrtificial  Ice,  Power,  Heat  &  Light  Com¬ 
pany  is  reiiorted  to  have  submitted  a  proposition  to  the  Council  offer¬ 
ing  a  contract  involving  a  new  electric  street-lighting  system. 

.XBILENE,  K-AN. —  It  is  reported  that  a  s|>ecial  election  will  soon  be 
held  to  vote  on  the  proposition  of  extending  the  franchise  of  the  River¬ 
side  Light  &  Power  Company.  If  the  ordinance  fails,  it  is  expected 
that  a  special  election  will  soon  be  called  to  submit  the  proposition  to 
establish  a  municipal  electric-light  plant  to  a  vote. 

LANSING,  K.-XN. — The  Leavenworth  Light,  Heat  &  Power  Company 
is  contemplating  extending  its  transmission  line  to  Lansing  to  supply- 
electrical  service  in  that  town. 

T(  IXX'.XN  D.X,  K.XN. — Contracts  have  been  awarded  by  Ford  Holton  to 
the  I’nited  Electric  Company,  of  XX’ichita,  Kan.,  for  e<|uipment  for  a  com¬ 
plete  electric-light  plant  to  be  installed  in  Towauda. 

XX’ICHIT.X,  K.AN. — .Xt  an  election  held  Dec.  12  the  proposition  to 
establish  a  municipal  electric-light  plant  was  defeated.  Bonds  to  the 
amount  of  $1,000,000  were  voted  to  build  a  municipal  water- works 
system. 

DGNALDSONX’ILLE,  L.X. — The  City  Council,  it  is  reported,  is  con¬ 
sidering  improvements  to  the  municipal  electric-light  plant,  including  the 
installation  of  new  engines,  to  cost  approximately  $30,000. 

THIBOD.XUX,  L.X. — The  Town  Council  has  decided  to  reduce  the  price 
for  electricity  for  lamps  from  15  cents  per  kw-hour  to  10  cents  per  kw- 
hour,  the  rate  to  take  effect  from  Nov.  1,  1911. 

BIDDEFORD,  M.XINE. — The  Clark  Power  Company,  recently  incur 
porated,  proposes  to  generate  and  distribute  electricity  for  lamps,  heal 
and  motors  in  the  towns  of  Buxton,  Hollis  and  Dayton.  The  company  is 
capitalized  at  $10,000  and  the  officers  are:  Cecil  F.  Clark,  of  Hollis, 
president:  I.ucien  F.  Clark,  of  Dayton,  treasurer,  and  George  L.  Emery, 
of  Saco,  clerk. 
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C'.M.AIS,  MAI.N'K. — Tlic  Calais  Street  Railway  Company  lias  pur¬ 
chased  the  water-power  privilege  in  Milltown,  Maine,  owned  by  the 

James  Murchie  &  Sons  Company.  The  street-railway  company,  it  is 
said,  intends  to  erect  a  modern  (lower  plant  on  the  site  to  supply 

energy  to  operate  the  railwiay  and  for  other  purposes.  The  steam-power 
plant  at  Ferry  Point  will  be  maintained  as  an  auxiliary  when  the  new' 
(ilant  is  completed. 

WILTON,  M.M.N'E. — The  Wilton  Electric  Light,  Gas  Power  Com¬ 
pany  has  bled  an  amendment  to  its  charter,  changing  its  name  to  the 
Wilton  Light  Comiiany  an<l  increasing  its  capital  stock  from  $10,000 
to  $50,000. 

LEOMINSTER,  M.\SS.— George  1!.  Spring,  superintendent  of  the 
Leominster  Electric  Light  &  Power  Company,  has  submitted  a  proposi¬ 
tion  to  the  town  ofRcials  offering  to  erect  and  maintain  a  large  electric 

sign  in  a  prominent  part  of  the  town  provided  the  town  will  furnish 

a  site. 

NORTH  EASTON,  M.\SS. — Preparations  are  being  made  by  the 
l■■dison  Electric  Illuminating  Company  of  Brockton  for  the  erection 
of  an  electric-light  system  in  North  Easton,  for  which  the  company  was 
granted  a  franchise  some  time  ago. 

SOMERXTI-LE,  M.AS.S. — .Xmong  the  recommendations  submitted  to 
the  Board  of  Aldermen  hy  the  aldermanic  finance  committee  is  the 
establishment  of  a  municipal  lighting  plant  to  light  the  city  hall,  public 
library  and  high  schools. 

GK.XND  RAPIDS,  MICH.— Mayor  Campbell  has  appointed  a  committee 
to  look  into  the  question  of  installing  a  mnnici])al  electric-light  plant.  At 
present  the  Grand  Rapids- .Muskegon  Power  (.'ompany  siqiplies  the  city  with 
electric  service. 

J.XCKSON,  MICH. — The  State  Railroad  Commission  has  granted  the 
|)elition  of  the  Commonwealth  Power  Company  to  issue  bonds  to  the 
amount  of  $1,860,000,  the  proceeds  to  he  used  for  extensions  and  im¬ 
provements  to  its  properties  in  Grand  Rapids,  Muskegon,  Owosso,  Jack- 
son  and  several  other  cities. 

SPARTA.  MICH. — The  i)lant  of  the  Sparta  Milling  Company,  includ 
ing  an  electric-light  plant,  grain  elevator  and  coal  yard,  was  destroyed 
by  lire  recently,  entailing  a  loss  of  about  $200,000. 

GLENCOE,  MINN. — The  contract  for  furnishing  the  city  with  a  36- 
kva  generator  was  awarded  to  the  Electric  Machinery  Company,  of 
.Minneapolis,  Minn.  The  Power  Equipment  Company,  of  Minneapolis, 
Minn.,  seeured  the  eontract  for  a  Foos  oil  engine  to  operate  the  plant. 

M.\NK.\TO,  MINN. — The  Consumers’  Power  Company  contemplates 
extending  its  system  to  towns  adjacent  to  Mankato.  An  electric  trans¬ 
mission  line  may  be  erected  through  Vernon  Center,  Amboy,  Winne¬ 
bago  and  Blue  Earth,  one  through  Kasota  and  St.  Peters,  another  to  1  ake 
Crystal,  one  to  I-'aribault  through  Janesville,  Waseca,  Waterville  and  Eagle 
l  ake,  Madison  Lake  and  Elysian.  The  company  has  already  secured 
franchises  in  some  of  these  places.  Energy  for  operating  the  system  will 
he  supplied  from  the  power  plant  at  Rapidan  dam. 

SLEEPY  EYE.  MINN. — The  contract  for  furnishing  a  75-kw,  2300- 
volt,  alternating-current  generator  for  the  municipal  electric  plant  was 
awarded  to  the  Edectric  .Machinery  Company,  of  Minneapolis,  Minn. 

W.XY/.\TA,  MINN. —  It  is  reported  that  bonds  have  been  voted  for 
the  installation  of  a  municipal  electric-light  plant  and  water-works  sys¬ 
tem.  The  cost  of  the  electric  plant  is  estimated  at  $15,000. 

WOOD  LAKE,  MINN. — The  installation  of  a  municipal  electric-light 
plant  in  Wood  Lake  is  reported  to  be  under  consideration  by  the  City- 
Council. 

LINCOLN,  MO. — It  is  reported  that  preliminary  steps  have  been  taken 
hy  W.  C.  l  ain  tor  the  installation  of  an  electric-light  plant  in  Lincoln 
It  is  proposed  to  erect  a  plant  and  supply  electricity  for  lighting  the 
streets  of  the  city  and  also  for  commercial  and  residential  lighting. 

SKIDMORE.  MO. — The  .Maryville  Light  &  Power  Company,  of  Mary 
ville.  Mo.,  has  submitted  a  propo>ition  to  supply  electricity  in  Skidmore. 
The  cost  of  the  proposed  plan  is  estimated  at  about  $8,000  ami  would 
include  the  erection  of  a  transmission  line  14  miles  long. 

Bl’TTE,  MONT. — Plans  are  being  considered  by  the  North  Butte 
Mining  Company  for  the  installation  of  electrically  operated  ore  cars 
throughout  its  properties. 

ST.XNTON,  NE'B. — .Xrrangements  have  been  made  for  extensions  and 
improvements  to  the  municipal  electric-light  ami  water  plant,  including 
the  erection  of  a  boiler  room,  30  ft.  x  40  ft.,  and  the  installation  of  one 
125-hp  boiler,  one  100  hp  steam  engine  and  an  additional  generator,  for 
which  bids  will  he  received  until  Jan.  8.  1912.  C.  ,\.  Hickman,  of  Sioux 
City,  la.,  consulting  engineer,  has  charge  of  the  work. 

I'.M.l.ON,  NE\’. — The  Secretary  of  the  Interior  at  Washington,  D.  C., 
has  authorized  the  Reclamation  Service  to  purchase  copper  wire  for 
use  in  the  erection  of  the  transmission  line  from  I.ahontan  to  Fallon, 
Nev.,  the  cost  not  to  exceed  $6,000.  The  proposed  line  will  transmit 
electricity  developed  at  the  dam  to  Fallon  to  be  used  for  municipal  and 
other  purposes. 

TUSCAROR.-X,  NEV. — The  Tnscarora  .Mines  Company  is  planning 
to  enlarge  its  electric-power  plant.  H.  S.  Haskins  is  general  manager  01 
the  company. 

WINNEMUCC.X,  NEV. — ^The  contract  for  the  installation  of  machinery 
at  the  new  power  plant  of  the  Winnemucca  Water  &  Light  Company 
I'.as  been  awarded  to  the  C.  C.  Moore  Company,  of  San  Francisco,  Cal. 

WONDER.  NE\’. — The  managers  of  the  Jack  Pot  mine  will  soon 


begin  work  on  the  erection  of  a  transmission  line,  I’/i  miles  in  length, 
to  its  properties.  E.  S.  Cunningham  is  superintendent. 

R0.S\VE;LL,  N.  M. — The  Mountain  States  Telephone  &  Telegraph 
Company  has  submitted  a  proposition  to  the  City  Council  offering  to 
install  a  tire  alarm  system  in  the  city  of  Roswell  anil  to  maintain  the 
same  hereafter,  provided  the  city  will  pay  for  the  boxes  and  $300  per 
year  for  maintenance  for  same.  The  cables  and  wires  of  the  Mountain 
States  Telephone  &  Telegraph  Company  are  to  be  put  in  underground 
conduits  in  the  business  district  of  the  city. 

BROOKLYN,  N.  Y. — The  contract  for  furnishing  and  installing  an 
air  compressor  at  Williamsburg  Bridge,  borough  of  Brooklyn,  has  been 
awarded  to  the  Blaisdell  Machinery  Company,  of  Bradford,  I’a.,  at  $6,350. 

I.ESTERSHIRE,  N.  Y. — Plans  are  being  prepared  for  the  erection 
of  an  electric-power  plant  to  supply  electricity  to  operate  the  shoe  shops 
owned  by  Emdicott,  Johnson  &  Company  in  Lestershire.  It  is  expected 
that  the  service  will  eventually  be  extended  to  Endicott. 

OSWE^GO,  N.  Y. — The  People’s  Gas  &  Electric  Company  is  planning 
to  extend  its  transmission  lines  to  supply  electricity,  in  the  suburbs.  It 
is  proposed  to  extend  its  system  to  the  Beach  and  connect  with  the 
main  lines  at  E'rnit  X'alley. 

SYRACUSE!,  N.  Y. — .\mong  the  recommendations  to  the  State  Legisla¬ 
ture  for  appropriations  for  the  Syracuse  State  ln>titution  for  E'eehle- 
.Minded  Children  are:  For  the  reconstruction  of  the  local  telephone  system. 
$1,500;  rewiring  electric  systtm,  $3,927 ;  electric-light  [ilaiit,  $8,000,  etc. 

\\  .\  I’E.RTOW’N,  N.  Y. — The  Watertown  Light  &  Power  Company  has 
commenced  work  on  the  erection  of  a  transmission  line  from  the  terminus 
of  the  present  line  at  Brownville  to  the  plant  of  the  Parchment  Paper 
Company  at  Dexter.  The  Watertown  company  is  preparing  to  supply 
the  Parchment  company  with  electricity  to  operate  its  plant.  The  con¬ 
tract  calls  for  400  hp.  The  Watertown  Light  &  Power  Company  is 
said  to  be  negotiating  with  other  companies  in  Dexter  with  a  view  of 
supplying  energy  to  operate  other  industries  in  that  town. 

SHELBY,  N.  C. — At  a  special  election  held  Dec.  5  the  proiwsition  to 
issue  bonds  to  the  amount  of  $13,000  to  take  over  the  plant  and  hold¬ 
ings  of  the  Shelby  Electric  Light  Company  was  carried.  The  city  will 
take  over  the  plant  on  May  1,  1912,  provided  the  bonds  are  disposed  of 
by  that  time. 

KE!NM.\RE!,  N.  D. — The  Kenmare  Light  &  Power  Company  is  con¬ 
templating  extensive  improvements  to  its  plant  and  service  both  in  the 
city  and  at  the  mines. 

.MICHIGAN,  N.  I). — 'I'lie  question  of  installing  an  eh-etric-light  plant 
in  Michigan  is  reported  to  he  under  consideration  by  the  laty  Council. 

REYNOLDS,  N.  D. — The  City  Council  is  reported  to  be  consider¬ 
ing  the  installation  of  an  electric-light  plant. 

CINCINNATI,  OHIO. — The  City  Council  has  adopted  a  resolution 
directing  the  Union  Gas  &  E!lectric  Company  to  supply  electricity  for 
lighting  in  Mount  Washington,  Carthage  and  .Madisonville  in  accordance 
with  an  annexation  agreement. 

COLDW.-\TE!R,  OHIO.— VN'illiam  Jasperson,  of  St.  Mary',-,  Ohio,  has 
been  granted  a  fifteen-year  franchise  to  construct  and  operate  an  electric- 
light  plant  in  Coldwater  and  a  ten-year  contract  for  lighting  the  streets 

of  the  town.  It  is  said  that  a  company  has  been  formed  to  operate  the 

system. 

COLU.MBliS,  OHIf). — .Xrrangements  have  been  completed  whereby  the 
power  iilant  at  the  State  iienitentiary  will  supply  electricity  for  lighting  the 

.State  House.  Within  a  short  time  the  plant  will  supply  electricity  for 

lighting  the  .State  school  for  the  blind;  eventually  other  State  institution^ 
will  be  connected  with  the  plant.  Until  the  present  time  the  service  has 
been  supplied  by  the  Columbus  Railway  &  Light  Company.  .Arrangements 
have  been  made  with  the  municipal  electric-light  plant  to  supply  the  service 
in  case  of  emergency. 

DEL.XXX'.XRE,  OHIO. — The  City  Council  has  granted  the  Delaware 
Ellectric  Light,  Heat  &  Power  Company  a  renewal  of  its  franchise  for 
a  iieriod  of  ten  years. 

E!.XST  Ll\'E!RP()OL,  OHIO. —  Plans  are  being  considered  for  exten¬ 
sive  improvements  to  its  main  power  plant  and  substations  along  the  rail¬ 
way.  The  output  of  the  plants  at  East  Liveriiool  and  Steubenville  will 
he  doubled. 

M.'XSSILLON,  OHIO. — Plans  have  been  submitted  to  the  City  Council 
by  Public  Service  Director  Pietzeker  for  the  installation  of  an  orna¬ 
mental  street-lighting  system  in  the  downtown  district.  He  recom¬ 
mends  replacing  the  present  arc  lamps  with  ornamental  lamp  standards 
carrying  a  cluster  of  incandescent  lamps.  The  cost  of  the  proposed  change 
is  estimated  at  $9,017,  which  would  provide  for  three  standards  carry¬ 
ing  five  incandescent  lamps  and  sixty-three  three-lamp  standards. 

SID.VE!Y,  OHIO. — The  XX’e.stern  Ohio  E!lectric  Railway  Company  has 
secured  a  ten-year  franchise  to  supply  electricity  for  lamps,  heat  and 
motors  in  Sidney.  The  company  is  furnishing  street-lighting  service 
in  Beaver  Dam  and  Rawson  and  is  preparing  to  install  street  lamps  in 
l.ockington  and  Mount  Cory. 

Z.XNE!S\TLLE,  OHIO. — Preparations  are  being  made  by  the  South 
eastern  Ohio  Railway,  Light  &  Power  Company  for  the  installation  of 
a  new  turbine  at  its  power  plant  in  Zanesville. 

MUSKOGEE,  OKLA. — The  Missouri,  Oklahoma  &  Gulf  Railway  Com¬ 
pany,  which  is  planning  to  extend  its  lines  from  Wagoner,  Okla.,  to 
Kansas  City,  and  south  from  Sherman,  Tex.,  to  the  Gulf,  will  equip 
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tile  line  between  Wagoner  and  Muskogee  for  electrical  operation,  it  is 
said.  An  electric  railway,  it  is  reported,  will  be  built  east  from  Wago¬ 
ner  to  the  Grand  River,  where  a  large  amusement  park  will  be  estab¬ 
lished. 

OKLAHOMA  CITY,  OKL.\. — ^'fhe  City  Commissioner  has  awarded  the 
contract  for  the  construction  of  an  electrolytic  sewage-disposal  plant, 
to  be  erected  at  .■Xsh  Street  and  Western  .Avenue,  to  J.  .\.  McMahan 
and  S.  P.  Bennett,  to  cost  $46,582. 

ASHLAND,  ORE. — A  special  election  will  soon  be  held  to  vote  on  the 
proposition  submitted  by  the  Siskiyou  Electric  Light  &  Power  Company 
to  purchase  the  municipal  electric-light  plant  at  a  price  of  $105,000,  the 
title  to  remain  with  the  city  until  the  outstanding  bond  issue  of  $100,- 
000  is  settled.  The  comjiany  requests  a  fifty-year  franchise  and  agrees 
to  give  the  present  flat  rate  charged  for  electric  energy.  Bonds  to  the 
amount  of  $75,000  were  originally  voted  for  the  construction  of  the 
municipal  electric  plant,  and  this  has  been  further  increased  by  $30,000. 
While  the  present  franchise  of  the  Siskiyou  company,  in  the  name  of 
the  .Ashland  Electric  Power  &  Lighting  Company,  was  rejiealed  Oct.  15. 
an  extension  has  been  granted,  inasmuch  as  the  company  has  been 
fulfilling  its  contract  of  emergency  service  on  peak  load  period  at  the 
municipal  plant. 

BAKER,  ORE. — The  Kent  Ore  Reduction  Company  has  begun  work 
on  the  installation  of  an  electric-power  plant  to  supply  electricity  to 
operate  its  mining  jiroperties.  H.  W.  Kent  is  manager  of  the  company. 

G,\LICE,  ORE. — Plans  are  being  prepared  by  the  Cougar  Consoli¬ 
dated  Mine  Comp.iny,  which  operates  the  Barr  placer  mines,  for  the 
installation  of  an  electric-light  plant  at  its  properties.  L.  H.  Medford 
is  manager  of  the  company. 

PORTL.AND,  ORE. — The  Stark  Street  Improvement  Association  is 
{ilanning  the  installation  of  an  ornamental  street-lighting  system  on 
Stark  and  Burnside  Streets.  It  is  proposed  to  use  the  cluster  lamp 
system. 

PORTLAND,  ORE. — .A  special  meeting  of  the  Pacific  Power  &  l  ight 
Company  will  be  held  Dec.  29  in  .Augusta,  Maine,  to  vote  on  the  propo¬ 
sition  to  increase  the  capital  stock  of  the  company  from  $7,500,000  to 
$12,000,000.  The  proceeds  of  the  stock  will  be  used  to  liquidate  floating 
debts  and  provide  additional  working  capital. 

PORTL.AND,  ORE. — The  flregon  Electric  Railway  Company  has  filed 
amendments  to  its  charter  with  the  State  Department  increasing  its 
capital  stock  from  $100,000  to  $6,000,000.  The  company  is  planning  the 
construction  of  an  electric  railway  from  Natron  to  Ontario,  with  branches 
to  .\gency  Plains,  Klamath  Falls,  I.ake  V'iew  and  Goose  Lake. 

P.AX.\.M.\. — .Sealed  proposals  will  be  received  at  the  office  of  the  gen¬ 
eral  purchasing  officer.  Isthmian  Canal  Commission,  Washington,  D.  C., 
until  Jan.  25  for  furnishing  automatic  signal  material  for  the  reloca¬ 
tion  of  the  Panama  Railroad.  Blanks  and  general  information  relating 
to  this  circular  (No.  669)  may  be  obtained  from  the  above  office  or  the 
offices  of  the  assistant  purchasing  agents,  24  State  Street,  New  A'ork. 
N.  A'.;  614  Whitney-Central  Building,  New  Orleans,  La.,  and  1086  North 
Point  .Street,  .''an  Francisco.  Cal.  Major  F.  C.  Boggs  is  general  ptir- 
chasing  officer. 

.AVONMORK,  P.\. — .Application  will  be  made  on  Jan.  2,  1912,  for  a 
charter  for  the  .\votimore  Electric  Company,  which  proposes  to  supply 
electricity  for  lamps  and  motors  in  the  borough  of  Avonmore.  Inter¬ 
ests  connected  with  the  West  Penn  Electric  Company  are  concerned  in 
the  project.  11.  I,.  Mitchell,  U.  W.  Tinker  and  Thomas  S.  Henderson 
are  the  incorporators. 

INDI.ANA,  P.A. — The  West  Penn  Electric  Company,  it  is  reported,  will 
apply  for  a  franchise  in  Indiana  after  Jan.  1,  1912,  to  erect  transmis¬ 
sion  lines  to  supply  electricty  for  lamps  and  motors.  If  granted  a  fran 
chise  the  company  will  begin  work  on  erection  of  the  line  as  soon  as 
the  right-of-way  is  secured. 

PHILADEI.PIII.A,  PA. — The  Philadelphia  Electric  Company  sub¬ 
mitted  the  only  bid  to  supply  electricity  for  lighting  the  streets  of  the 
city.  The  prices  given  are  the  same  as  under  the  present  contract,  under 
which  the  company  furnishes  electricity  for  lamps  erected  on  poles  or 
fixtures  connected  by  cable  installed  in  pipe  or  conduit  owned  by  the 
conijiany  at  29  cents  per  lamp  per  night,  and  for  electricity  furnished 
for  lamps  erected  or  transferred  to  ornamental  poles  furnished  by  the 
com()any  and  attached  to  underground  cables  in  the  conduits  owned 
by  city  at  27  cents  per  lamp  per  night.  Including  936  additional  arc 
lamps,  which  were  put  into  service  about  Sept.  1,  the  city’s  electric- 
lighting  system  will  cost  this  year  about  $1,268,752.  The  estimate  of  the 
Electric  Bureau  for  1912  is  $29,356  for  electric  lighting  of  the  Southern 
Boulevard,  and  the  936  additional  lamps  installed  last  year  will  cost 
$1,356,478.  The  bureau  asks  for  $25,000  for  new  lamps  this  year.  The 
total  number  of  street  lamps  now  in  use  is  14,038. 

RE.-ADING,  PA. — Preparations  arc  being  made  by  the  Metropolitan 
Electric  Company,  of  Reading,  to  supply  electricity  for  lamps,  heat  and 
motors  in  Lebanon  and  vicinity  from  its  new  power  plant  at  West 
Reading.  The  Edison  plant  at  Lebanon  will  be  kept  intact  for  use  in 
emergencies.  The  Metropolitan  company  will  supply  energy  to  operate 
the  proposed  electric  railway  to  be  built  between  Myerstown  and 
Womelsdorf. 

MENNO,  S.  D. — The  Town  Board  recently  granted  a  franchise  to 
Skorepa  &  Schenk,  of  Menno,  S.  D.,  to  install  and  operate  an  electric 
light  plant  in  Menno. 

EMBREEATLI.E,  TENN. — The  Nolachuckey  Power  Company  is  plan¬ 


ning  to  install  a  power  plant  and  cotton  mill  in  Embrceville.  The  pro¬ 
posed  work  will  include  a  dam  90  ft.  in  height,  which  will  create  a 
lake  about  6  miles  in  length.  The  company  pro|H>ses  to  supt>ly  electricity 
in  Embrceville  and  all  the  neighboring  towns.  The  cost  of  the  plant 
is  estimated  at  about  $200,000. 

COLLEGE  ST.ATION,  TEX. — The  contract  for  electric  wiring  of  the 
new  dormitory  and  the  new  tiigineering  building  at  the  .Agriculture  and 
Mechanical  College  has  been  awarded  to  the  Barden  Electric  Company, 
of  Houston,  Tex.  F.  E.  Giesecke  is  college  architect. 

DALL.AS,  TE.N. — .A  committee  has  been  appointed  to  investigate  vari¬ 
ous  systems  of  lamps  and  equipment  for  au  ornamental  street-lighting 
system  on  Main  and  Commerce  Streets  and  the  streets  between  these 
thoroughfares.  Requests  from  property  owners  indicate  that  the  dis¬ 
trict  may  be  enlarged.  L.  Blaylock  is  chairman  of  the  committee. 

PECOS,  TFLX. — The  Tri-State  Telephone  Company,  it  is  expected,  will 
begin  work  within  ninety  days  on  the  erection  of  a  new  telephone  line 
between  Midland  and  Pecos  and  from  Pecos  to  Carlsbad,  to  cost  approxi¬ 
mately  $120,000.  The  company  has  recently  taken  over  a  number  of 
independent  telephone  lines  in  this  section. 

W.-ACO,  TEX. — Property  owners  on  Austin  .Avenue  and  the  Young 
Men’s  Business  League  are  reported  to  have  decided  to  install  an  orna¬ 
mental  lighting  system  on  ten  blocks  on  that  thoroughfare.  It  is  pro¬ 
posed  to  erect  ornamental  lamp  standards,  each  carrying  five  lamps,  ten 
to  a  block. 

OGDEX,  UT.AII. — Plans  are  being  considered  by  the  Ogden  Rapid 
Transit  Company  for  an  extension  of  its  railway  to  the  Huntsville  district, 
a  distance  of  about  8  miles.  The  cost  of  the  work  is  estimated  at  about 
$300,000.  J.  AA’.  Bailey  is  superintendent. 

S.AI.T  L.AKE  CITA',  UT.AII. — The  Telluride  Power  Company,  it  is 
reported,  will  apply  to  the  City  Council  for  a  franchise  to  construct 
and  operate  an  electric  distributing  plant  in  Salt  Lake  City.  The  com¬ 
pany  proposes  to  supply  electricity  for  manufacturing  plants  in  both 
large  and  small  quantities.  .A  complete  lighting  system  will  he  in- 
stalleil  if  sufficient  patronage  is  guaranteed. 

RUTL.AXl),  A'T. — .Arrangements  are  being  made  by  the  Rutland  Rail¬ 
way,  Light  &  Power  Company  to  extend  its  transmission  lines  to  South 
Poultney,  where  it  will  supply-,  electricity  to  the  qua>'rics.  The  company 
will  also  extend  its  service  south  on  the  Granville  Road  as  far  as 
Donnelly  Hill  and  will  furnish  electricity  in  the  intermediate  territory. 

.ATT  .ALLA,  AVASH. — The  County  Commissioners  have  granted  the 
.Attalia  Land  Company  a  franchise  to  construct  an  electric-light  and 
power  plant  and  water-works  system. 

BEI.LIXGH.AM,  AA’.ASIl. — It  is  reported  that  the  large  cement  plant 
which  is  being  erected  by  the  Balfour-Guthrie  Company  in  Bellingham 
will  be  equipped  for  electrical  operation. 

C.AM.AS,  AA’.ASH. — The  Xorthwestern  Electric  (  onipany,  of  Portland, 
(7re.,  has  been  granted  a  franchise  to  supply  electricity  for  lamps  and 
motors  in  Camas.  A  transmission  line  will  be  erected  from  its  proposed 
hydroelectric  power  plant  on  the  AA’hite  .Salmon  River  to  Camas,  work 
nil  w  hich  has  commenced. 

CIIEH.ALIS,  AVASH. — The  AA'ashington-Oregon  Corporation  is  reported 
to  have  applied  to  the  Board  of  County  Commissioners  for  a  franchise 
to  supply  electricity  in  the  towns  of  .Adna  and  Littell. 

IROXDALE,  AV.ASH. — The  Irondale  Light  &  Power  Company  has 
made  application  to  the  Board  of  County  Commissioners  for  a  franchise 
to  extend  its  electric  transmission  system  to  various  parts  of  Jefferson 
County.  The  company  proposes  to  distribute  energy  from  the  main 
transmission  line  of  the  Olympic  Power  Company.  A.  R.  Coleman  and 
AA'.  I..  Jenkins  are  interested  in  the  company. 

LONGMIXE  SPRINGS,  AVASH.— Plans  are  being  prepared  by  Fred 
crick  Heath,  architect,  of  Tacoma,  AVash.,  for  the  construction  of  a 
four-story  hotel  to  be  erected  at  l.ongmine  Springs,  to  cost  $800,000.  .An 
electric-power  plant,  it  is  stated,  will  be  installed.  Longmine  Springs 
has  not  a  post  office. 

OLY.AIPI.A,  AA’.ASIL — Plans  are  being  considered  by  the  City  Council 
for  the  installation  of  arches,  carrying  tungsten  lamps,  on  East  Fourth 
Street. 

PATEROS,  AVA.SIL — AVork  is  progressing  -rapidly  on  the  new  electric- 
power  plant,  which  is  located  on  the  Methow  River,  about  2^  miles  from 
Pateros.  The  plant  when  completed  will  supply  electricity  for  lamps  and 
motors  in  I’ateros,  Methow  and  Brewster.  The  company  is  securing  con¬ 
tracts  for  furnishing  energy  to  operate  pumping  plants  for  irrigation 
purposes. 

SEDRO-AVO< >LLEA',  AA’.ASH. — The  Council  has  granted  the  Belling 
ham  &  Skagit  Interurban  Railway  Company  an  electric-light  franchise 
ill  .Sedro-AA’oolley  for  a  period  of  fifty  years. 

■SL'.AINER,  AV.ASH. — Plans  have  been  prepared  for  the  construction 
of  a  new  yeast-manufacturing  plant  for  the  Fleischman  Company,  of 
New  York,  N.  Y.,  at  Sumner.  The  proimsed  plant  will  include  an 
electric  generating  plant  to  supply  electricity  for  lamps  and  motors. 
Robert  Embleton  will  have  charge  of  construction. 

AV.AI.L.A  AVAI.L.A,  AA’.ASH. — Sealed  proposals  will  be  received  by  the 
State  Board  of  Control,  Olympia,  AVash.,  until  Jan.  3,  for  electrical  sup¬ 
plies  for  the  State  Penitentiary  at  AValla  AValla,  plans  and  specifications 
for  which  are  or.  file  at  the  office  of  John  Kow,  architect,  Paulsen 
Building,  Spokane,  AA’ash.;  office  of  superintendent  of  penitentif  ry. 
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Walla  W'alla,  Wash.;  Saunders  &  Lawton,  Alaska  building,  Seattle, 
Wash.,  and  llullard  4c  Hill,  architects.  Provident  Building,  Tacoma, 
Wash. 

KIMBALL,  W.  VA. — A  contract  for  the  construction  of  an  electric- 
light  plant  and  water-works  system  in  Kimball  has  been  awarded  to  the 
Kussell  Comjiany,  of  Dayton,  Uhio.  The  cost  of  the  work  is  estimated  at 
$50,000.  A  fifty-year  franchise  is  included  in  the  transaction.  1.  Tobin 
IS  interested  in  the  enterprise. 

■MORli.VNTOWX,  W.  V’A. — The  Kuhn  interests,  headed  by  J.  S.  & 
W.  S.  Kuhn,  of  Pittsburgh,  Pa.,  it  is  reported,  will  build  large  dams 
on  the  Cheat  River  in  West  Virginia  for  power  purposes,  the  syndicate 
of  English  capitalists  having  withdrawn  the  contest  for  property  rights. 
The  Cheat  River  project  will  involve  an  expenditure  of  more  than 
$  1 ,000,000. 

R.WENSWUdI),  W.  VA. — The  gas  engine  in  the  municipal  electric- 
light  plant  was  completely  wrecked  on  Dec.  24.  The  engine  is  a  75-hp 
Columbus,  throttling  type,  and  has  been  used  about  two  years.  C.  O. 
Nillson  is  superintendent. 

BELOIT,  WIS. — The  Beloit  Water,  Gas  &  Electric  Light  Company 
has  reduced  the  price  of  electricity  to  large  consumers  for  manufacturing 
jiurposes.  The  new  rate  is  from  4  cents  to  2  cents  per  kw-hour. 

L.\KE  (iENE\'A,  WIS. — EITorts  are  being  made  by  the  local  business 
men  to  have  the  Milwaukee  Electric  Railway  &  Light  Company  extend 
Its  electric  transmission  line  from  Burlington  to  Lake  tieneva  to  supply 
electrical  service  here. 

LA  CRO.SSE,  WIS. — Receivership  certificates  of  the  I.a  Crosse  Water 
Power  Company  amounting  to  $150,000  are  reported  to  have  been  sold. 
Work,  it  is  said,  will  soon  begin  on  repairing  the  damage  to  the  plant 
in  Hatfield  caiiseil  by  the  flood  last  October. 

.\L\DlSOX,  WIS. —  Bids  will  be  received  by  Lew  F.  Porter,  secretary 
of  the  Capitol  Commission  of  Wisconsin,  .Madison,  Wis.,  until  Jan.  16, 
1912,  for  furnishing  material  and  labor  for  the  electric  work  of  the 
south  wing  of  the  Wisconsin  State  Cajiitol,  now  under  construction  at 
.Madison.  Plans  and  specifications  may  he  examined  at  the  oflice  of 
Gtorge  B.  Post  &  Sons,  architects,  347  Fifth  .\venue,  New  York,  N.  V., 
ortue  of  the  Capitol  Commission,  .Madison,  Wis.,  and  the  Buililers  4i( 
Tiaders’  Exchange,  Milwaukee,  Wis.  Plans  may  also  be  obtained  from 
Lew  1'.  Porter,  secretary,  uiion  ileposit  of  $100,  which  will  be  refunded 
upon  return  of  the  plans. 

SHEBOYG.XX.  WIS. — The  controlling  interest  in  the  Sheboygan 
Railway  4k  Light  Company,  of  Sheboygan,  Wis.,  is  reiiorted  to  have 
been  acquired  by  F.  W.  Roebling,  of  Trenton,  X.  J.  The  company  is 
capitalized  at  $600,000  "and  operates  an  interurban  railway,  from  Sheboy¬ 
gan  to  F'lkhart  Lake,  23  miles  long,  as  well  as  the  city  car  line  and  the 
local  lighting  and  power  plant. 

Dl’XSMl’IR,  B.  C.,  C.\X. — The  Canadian  Collieries,  Ltd.,  has 
awarded  the  contract  for  the  construction  of  its  proposed  hydroelectric 
power  plant  on  the  Puntledge  River  to  (jrant  Smith  4k  Company,  Pacific 
Building,  Vancouver,  B.  C.  The  cost  of  the  plant  is  estimated  at  about 
$500,000. 

<*.\K  BAY,  B.  C..  CAN. — The  City  Council  is  advertising  for  bids 
for  the  installation  of  an  electric  street-lighting  system. 

\' AXCOUVER,  B.  C.,  C.\X. — Plans  are  being  prepared  by  L.  E. 
Geary,  naval  architect,  for  the  Bell-Irving  Company,  Ltd.,  of  X’ancouver, 
B.  C.,  Can.,  for  three  cannery  boats.  A  separate  power  plant  will  be 
installed  on  each  vessel  to  supply  electricity  for  lamps,  searchlight  and 
pumping. 

\  ANCOUX’h^R,  B.  C.,  C.\X. — Contracts  have  not  yet  been  placed  for 
all  of  the  machinery  for  the  proposed  hydroelectric  plant  of  the 
Canadian  Collieries,  of  Dunsmuir,  to  be  erected  on  the  Punledge  River, 
X'ancouver  Island.  .\s  yet  some  of  the  details  for  construction  ol  plant 
have  not  been  decided  upon,  (irant.  Smith  4k  Company,  of  V'ancouver, 
B.  C.,  have  secured  the  contract  for  construction  of  plant.  IL  K. 
Owens,  lloge  Building,  Seattle,  Wash.,  is  consulting  engineer. 

X’ICTORIA,  B.  C.\X. — The  Wellington  Colliery  Company  has 

been  granted  permission  by  the  government  to  construct  a  power  and 
impounding  dam  on  the  Point  I.edge  River,  near  the  outlet  of  Comax 
Lake. 

SELKIRK.  MAN.,  CAN.— It  is  reported  that  plans  are  being  consid 
ered  for  the  installation  of  a  municipal  electric-light  plant  in  Selkirk, 
for  which  bonds  to  the  amount  of  $25,000  will  be  issued. 

IIAI.IF'.W,  X.  S.,  C.\X. — Negotiations  have  been  completed  for  the 
merger  of  the  Halifax  Electric  Tramway  Company  and  the  MacLeod 
Pulp  &  Paper  Mills  Coinjiany.  The  last-named  company  controls  the 
water-]Miwer  on  the  Mersey  River,  where  it  is  estimated  that  25,000  hp 
can  lie  developed,  and  the  Halifax  Electric  Tramway  Company  owns 
water  rights  on  the  Gaspereau  River  capable  of  developing  5000  hp. 
The  capital  stock  uniler  the  consolidation  will  be  $6,000,000.  The  com¬ 
pany  projKises  to  supply  electricity  for  lamps  and  motors,  .‘'ir  Frederick 
Borden,  R.  A.  Robert  and  J.  M'.  McConnell,  of  Montreal,  Que.,  Can.; 
B.  F.  Pearson,  F.  B.  McCurdy,  M.  P.,  John  R.  MacLeod,  of  Halifax, 
and  Frank  Stanfield,  of  Truro,  are  interested  in  the  company. 

LONDON,  ONT.,  C.\N. — Plans  arc  being  considered  by  the  North 
western  Radial  Kailway  Company  for  the  construction  of  a  power  plant 
and  ilam  at  Rock  Glen,  .Xrkona.  Ont.,  work  on  which  will  probably 
begin  next  spring.  The  proposed  work  will  involve  an  expenditure  of 
about  $3,000,000  and  include  the  construction  of  a  railway  and  power 


plant.  Smith,  Kerry  4k  Chace,  of  Toronto,  Ont.,  are  engineers.  D.  .\. 
.Stewart  is  chairman. 

PETERBORO,  OXT.,  C.\X. — Negotiations  are  under  way  between  the 
Hydroelectric  Power  Commission  and  the  Otonabee  Power  Company,  of 
Peterboro,  for  the  acquiring  by  the  commission  of  the  generating  plant 
and  distributing  system  of  the  company.  This  is  another  step  toward 
the  introduction  of  a  public  power  service  into  the  Trent  Valley  by  the 
commission. 

WATERFORD,  ONT.,  C.\N. — At  an  election  held  recently  the  rate¬ 
payers  voted  in  favor  of  the  proposition  to  issue  bonds  for  the  con¬ 
struction  of  an  electric-light  plant  in  Waterford. 

EMARD,  QUE.,  CAN. — The  plant  and  holdings  of  the  St.  Paul  Light 
4k  Power  Company  are  reported  to  have  been  ])urchased  by  the  Canadian 
Light  &  Power  Company,  of  Montreal,  Due.  The  consideration  is  said 
to  be  $100,000.  * 

QUEBEC,  QUE.,  C.-\N. — The  City  Council  has  awarded  the  contract 
for  street  lighting  to  the  Dorchester  Electric  Company  on  condition  that 
the  net  rates  for  electricity  to  private  consumers  are  reduced  from  10 
cents  to  754  cents  per  kw-hour.  The  franchise  of  the  company,  which 
expires  this  year,  was  extended.  Plans  have  been  jireiiared  by  the 
Dorchester  company  for  the  erection  of  its  plant.  The  distribution 
system  will  include  20  miles  of  underground  work  and  50  miles  of  over¬ 
head  lines.  Ornamented  lamp  standards  will  be  used  on  the  principal 
streets,  of  which  about  250  will  be  required.  The  Quebec  Railway,  Light, 
Heat  4k  Power  Company  holds  the  present  contract. 


New  Industrial  Companies. 


THE  ELECTRICAL  SUPPLY  MANUFACTURING  CO.MPANY,  of 
Brooklyn,  N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $25,000.  The  incorporators  are;  FL  Pereya  and  T.  L.  Pereya,  of 
Brooklyn,  N.  Y.,  and  M.  C.  Worth,  of  New  York,  N.  Y.  The  company 
proposes  to  manufacture  electrical  supplies. 

THE  ELECTRIC  WIND  TURBINE  CO.MPANY,  of  Rochester,  N.  V., 
has  been  incorporated  with  a  capital  stock  of  $150,000  by  J.  C.  Childs  and 
B.  G.  Tallman,  of  Rochester,  N.  Y.,  and  M.  W.  Comstock,  of  Buffalo, 
N.  Y.  The  company  proposes  to  manufacture  electrical  machinery,  wind¬ 
mills,  etc. 

THE  ELECTROLYTIC  PROCESS  CO.MPANY,  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $600,000  for  the  purpose 
of  manufacturing  alloys  of  metals,  electroplating,  etc.  Tlie  incorporators 
are:  M.  C.  Dobson,  F'.  P.  Burrall  and  F'.  H.  Richmond,  of  New  York, 
N.  Y. 

THE  INTERNATIONAL  GAS  ENGINE  CO.MPANY,  of  Harrison, 
N.  J.,  has  been  incorporated  with  a  capital  stock  of  $100,000  by  FL  F. 
Paulu,  G.  R.  Townsend,  of  F.ast  Orange,  N.  J.,  and  F’.  M.  Souza,  of 
New  York,  N.  Y.  The  comiiany  proposes  to  manufacture  engines,  ma¬ 
chines,  dynamos,  motors,  etc. 

THE  JENKS  LANTERN  COMPANY,  of  Chicago,  HI.,  has  been  in¬ 
corporated  by  Harriet  B.  Jenks,  Lloyd  C.  Spencer  and  W.  H.  Chapman, 
the  company  is  capitalized  at  $16,000  and  proposes  to  manufacture  anil 
deal  in  electrical  appliances. 

THE  LOMBARD  .MANUFACTURING  COMP.XNY,  of  Rochester, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $30,000  by  J.  C. 
Lombard,  P.  W.  Ilodgkinson  and  S.  C.  Ward,  of  Rochester,  N.  Y. 
The  company  proposes  to  manufacture  engine  starters,  mechanical  de¬ 
vices,  etc. 

THE  RELIABLE  .MAINTENANCE  COMPANY,  of  Chicago,  III.,  has 
been  granted  a  charter  with  a  capital  stock  of  $2,500  to  manufacture  and 
deal  in  electrical  equipment.  The  incorporators  are:  .Samuel  M.  Rush, 
George  W.  Clausing  and  L.  Jost. 


New  Incorporations, 


F'RF'SNO,  C.\L. — .Articles  of  incorporation  have  been  filed  for  the 
Fresno  &  Flastern  Railway  Company  by  George  A.  .Aldrich,  of  Audubon, 
.\.  J.;  F'ayette  M.  Meigs,  of  Oakland,  and  Albert  B.  Dodd,  of  San 
F'rancisco,  Cal.  The  company  is  capitalized  at  $1,500,000,  and  proposes 
to  build  an  electric  railway  from  F'resno  to  Shaver,  in  the  Sierra  Moun¬ 
tains,  a  distance  of  about  78  miles. 

MARA’SVILLE,  C.AL. — The  Northern  Electric  Railway  Company  has 
been  incorporated  with  a  capital  stock  of  $1,500,000  for  the  purpose  of 
building  the  Marysville-Colusa  branch.  The  proposed  railway  will  be 
30  miles  long.  The  incorporators  are:  Leon  J.  De  Sable,  George  E. 
Springer  and  Herbert  W.  Furlong. 

S.AN  FR.XNCISCO,  C.-AL. — The  Northern  Power  &  Water  Company 
has  been  chartered  with  a  capital  stock  of  $25,000,000  by  F'.  T.  Boland, 
('.  F.  Willard,  H.  F'.  .Atkinson,  A.  J.  .Mian  and  A.  C.  Green,  all  of  San 
F'rancisco,  Cal.,  and  S.  J.  I.angmaid,  of  Berkeley,  Cal. 

M.ARION,  IND. — The  Marion  Telephone  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $100,000  by  David  Blumenthal  and 
Jerome  Herff. 
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Personal, 


MR.  .-i.  H.  y.AIL  has  resigned  as  resident  manager  ioi  the  City-  Gas 
&  Electric  Company  at  Paris,  111.  He  will  be  succeeded  by  Mr.  F.  W. 
llowen,  of  Chicago. 

.MR.  E.  y.  D.  JOHSSOS',  manager  of  the  Northern  California  Power 
Company  at  Hedding,  Cal.,  has  moved  his  office  to  San  Francisco,  where 
the  headquarters  of  the  company  are  located. 

MR.  REG1N.4LD  B.  BERGER,  commercial  manager  of  the  brush 
department  of  the  Morgan  Crucible  Company,  Ltd.,  London,  England, 
is  at  present  on  a  short  visit  to  the  United  States. 

MR.  H.  THURSTON  OH’ENS  will  lecture  before  the  New  York 
Section,  Illuminating  Engineering  Society,  on  Jan.  11,  1912,  on  “.Modern 
Practice  in  Street  Lighting,  with  Especial  Reference  to  New  York  City.” 

MR.  EUGENE  CREED,  formerly  in  charge  of  the  new-business  depart¬ 
ment  of  the  Toronto  Electric  Light  Company,  will  assume  the  manage¬ 
ment  of  the  advertising  department  of  the  Morris  Iron  Company,  of  New 
York  City  and  Frederick,  Md.,  after  the  first  of  the  year. 

MR.  J.4MES  .4.  DOUGHERTY ,  of  Easton,  Pa.,  has  been  appointed 
commercial  maii.-rger  of  the  Ilristol  (Tenn.)  Gas  &  Electric  Company. 
Mr.  Dougherty  succeeded  Mr.  .-X.  J.  Young,  who  has  resigned  to  become 
general  manager  of  the  Galveston  (Tex.)  Electric  Company. 

MR.  HENRY  FLOY,  consulting  engineer,  of  New  York,  has  been 
engaged  by  the  receiver  of  the  Twenty-eighth  and  Twenty-ninth  Streets 
Crosstown  Railroad  Company,  Mr.  J.  1>.  Mayer,  to  make  an  appraisal  of 
the  property  of  that  railroad  in  New  York  City  for  use  in  connection 
with  the  reorganization  of  the  company,  as  well  as  at  hearings  before  the 
Public  Service  Commission. 

MR.  E.  C.  FOSTER  has  been  appointed  general  manager  of  the 
.Manchester  Traction,  Light  &  Power  Company,  Manchester,  N.  H., 
^ncceeding  Mr.  J.  Rrodie  Smith,  whose  resignation  is  referred  to  else¬ 
where  in  this  column.  Mr.  Foster  was  formerly  second  vice-president 
of  the  New  Orleans  Railway  &  Light  Company,  New  Orleans,  La.,  and 
more  recently  has  been  connected  in  a  confidential  and  advisory  capacity 
with  Messrs.  Sanderson  &  Porter,  of  New  York. 

MR.  GEORGE  IC.  WILDER  has  severed  his  connection  with  the 
Edison  interests  at  Santa  Barbara,  Cal.  During  the  two  and  one-half 
years  in  which  Mr.  Wilder  was  connected  with  the  company  he  effected 
the  consolidation  of  the  Edison  Electric  Company  and  the  Merchants’ 
Mutual  Light  &  Power  Company  into  the  present  Santa  Barbara  Gas 
&  Electric  Comi)any,  rebuilt  the  distribution  system  of  the  two  plants 
and  enlarged  the  power  station  of  one  of  the  companies,  the  other 
station  having  been  dismantled.  Mr.  Wilder  is  succeeded  by  Mr.  J.  H. 
Fisher,  of  Redlands. 

MR.  W.  E.  D.4VIS,  vice-president  in  charge  of  sales  of  the  Goulds 
Manufacturing  Company,  Seneca  Falls,  N.  Y.,  has  just  started  on  an 
extensive  trip  in  the  interests  of  the  company.  He  is  planning  to  visit 
Its  representatives  in  Boston,  New  York,  Philadelphia,  Richmond,  Pitts¬ 
burgh,  Wheeling,  Cleveland,  Warren,  Cincinnati,  Louisville,  Chicago, 
St.  Louis,  Kansas  City,  Joplin,  Memphis,  Birmingham,  Montgomery, 
Mobile,  New  Orleans,  Beaumont,  Houston,  Galveston,  San  .-Xntonio,  El 
Paso,  Phoenix,  Tucson,  .\lbuquerque,  Los  .\ngeles,  San  Francisco.  Port¬ 
land,  Seattle,  Tacoma,  Boise,  Salt  Lake  City,  Denver,  Omaha.  If 
everything  goes  as  planned,  Mr.  Davis  expects  to  complete  his  trip  and 
return  to  Seneca  Falls  early  in  March. 

MR.  J.  BRODIE  SMITH,  vice-president  and  general  manager  of  the 
Manchester  (N.  H.)  Traction,  Light  &  Power  Company,  has  resigned 
with  the  intention  of  entering  private  engineering  practice  with  offices 
at  Room  2,  Odd  Fellows’  Building,  Manchester.  Mr.  Smith  has  been 
engaged  in  electrical  work  for  about  twenty-five  years  and  has  been 
prominent  in  Manchester  central-station  circles  since  the  organization 
of  the  Ben  Franklin  Electric  Light  Company,  which  was  later  consoli¬ 
dated  with  the  Manchester  Electric  Light  Company.  Since  1901  he  has 
been  general  manager  of  the  Manchester  Traction,  Light  &  Power  Com¬ 
pany,  which  controls  the  street-railway  and  central-station  business  of 
the  Manchester  district.  Under  his  management  the  properties  have  de¬ 
veloped  along  sound  and  progressive  lines,  including  the  development 
of  .several  hydroelectric  power  plants  in  the  Merrimac  Valley  and  im¬ 
portant  street-railway  extensions  and  park  establishments.  The  earnings 
of  the  company  have  risen  during  his  administration  from  about  $70,000 
to  $500,000  per  year.  Mr.  Smith  will  take  up  his  new  work  about  Feb. 
1,  and  will  be  succeeded  at  Manchester  by  Mr.  E.  C.  Foster,  of  New 
York,  formerly  general  manager  of  the  Boston  &  Northern  Street  Rail¬ 
way  Company,  and  later  president  of  the  New  Orleans  Railway  &  Light 
Company. 

MR.  CH.4RLES  P.  -MADSE.N,  designer  of  the  line  of  electrically 
heated  appliances  made  by  the  Pelouze  Electric  Heater  Company,  of 
Chicago,  and  one  of  the  organizers  of  that  company,  has  resigned  and 
sold  his  interest  in  the  company  to  engage  in  engineering  and  designing 
work  for  himself,  with  office  and  laboratory  at  38  North  Clinton  Street, 
Chicago.  Mr.  Madsen  came  to  Chicago  in  1908  from  Salt  Lake  City, 
where  he  had  been  engaged  in  electric-heating-appliance  design  and 
manufacture  in  a  small  way  for  a  year  previous.  Before  entering  this 
field  he  was  for  two  years  an  assistant  in  the  physics  and  electrical 
laboratories  of  the  Utah  State  School  of  Mines,  and  before  that  was 
for  seven  years  engaged  in  practical  electrical  work  of  various  kinds  at 
Salt  Lake  City.  During  the  latter  part  of  his  studies  at  the  Utah  State 
School  of  Mines  he  began  the  investigation  of  the  elements  of  elec¬ 


trically  heated  apparatus,  including  the  properties  of  alloys  and  high- 
temperature  insulating  materials.  During  the  school  year  1910  and  1911 
he  gave  a  course  of  lectures  to  the  senior  class  at  the  Lewis  Institute, 
Chicago,  on  the  principles  of  duplicate  manufacture.  He  also  gave  a 
special  lecture  on  the  design  of  electrically  heated  apparatus.  He  is 
the  author  of  a  table  on  the  electrical  properties  of  nichrome  resistance 
metal,  which  is  the  result  of  extended  investigation,  and  has  made  a 
special  study  of  the  insulating  qualities  of  compounds  and  materials 
under  high  temperatures,  resulting  in  the  preparation  of  a  number  of 
such  compounds  for  withstanding  the  high  temperature  which  is  common 
with  the  new  nickel-chromium  alloys  now  much  used  in  electrically 
heated  appliances.  In  his  new  work  Mr.  Madsen  will  act  as  designing 
and  consulting  engineer  for  those  engaging  in  the  manufacture  of  elec¬ 
trically  heated  appliances,  and  will  undertake  any  special  research  neces¬ 
sary.  He  will  also  design  apparatus  for  use  in  various  industrial 
processes  for  the  users  of  such  processes. 

- - - - 

Trade  Publications, 


B.\LL-BE.\R1NG  GRE.-XSE.— The  Hess-Bright  .Manufacturing  Com¬ 
pany,  Philadelphia,  Pa.,  has  issued  a  booklet  in  which  are  outlined 
the  requirements  of  a  ball-bearing  grease.  Particular  attention  is 
directed  to  artificial  grease  made  by  blending  mineral  oils  with  soap 
formed  from  horse  oil  treated  with  caustic. 

EDISON  M.\ZD.\  LAMPS  FOR  STANDARD  TR AIN-LIGHTINfi 
SERVICE. — Owing  to  the  improvement  in  the  manufacture  of  the  tung¬ 
sten  lamp  the  delicacy  of  the  filament  has  been  overcome  and  the  im- 
prove<l  tyi)e  of  the  G-E  Edison  “Mazda”  lamp  is  now  suitable  for  use  in 
train  lighting.  These  lamps  are  made  in  two  voltage  ranges,  25-34  and 
57-65,  and  in  wattages  of  15,  25  and  50.  Bulletin  No.  4897,  recently 
issued  by  the  General  Electric  Company,  illustrates  and  describes  the 
new  lamps  in  detail. 

TRIPLEX  PUMPS.— Bulletin  No.  D-205  of  the  Deane  Steam  Pump 
Company,  Holyoke,  Mass.,  contains  an  extensive  discussion  of  the  con¬ 
struction  of  its  triplex  power  pumps  of  the  vertical,  double-acting  type.  It 
explains  the  advantages  of  the  triplex  machine  over  other  forms  of 
power  pumps,  principal  among  which  is  that  the  combined  discharge  from 
the  cylinders  is  practically  uniform  in  quantity  and  pressure.  The 
pumps  listed  range  in  size  of  cylinders  from  2  in.  x  3  in.  to  13  in.  x  12  in., 
and  in  outputs  from  11.5  gal.  to  2475  gal.  per  minute. 

DIRECT-CURRENT  SWITCHBOARDS.— In  Bulletin  4902,  recently 
issued  by  the  General  Electric  Company,  are  listed  direct-current 
switchboards  of  125  volts  and  250  volts  for  controlling  three-wire  gen¬ 
erators  up  to  200-kw  rating  and  two-wire  or  three-wire  feeder  circuits 
up  to  1200  amp.  These  panels  are  so  designed  that  the  appearance  of 
both  the  front  and  back  of  the  switchboard  will  be  neat  and  uniform. 
The  instruments,  circuit-breakers,  switches,  etc.,  composing  the  equij>- 
ment  of  these  panels  are  shown,  and  the  bulletin  contains  connection 
and  dimension  diagrams  of  various  panels. 


BUSINESS  NOTES. 


THE  IMPERIAL  MANUFACTURING  COMPANY,  maker  of  wash¬ 
ing  machines  for  electrical  operation,  has  moved  its  factory  to  Sand 
Springs,  Okla. 

YARNALL-WARING  HOUSE  ORGAN.— The  Yarnall- Waring  Com 
pany,  of  Philadelphia,  is  putting  out  an  interesting  little  magazine  called 
the  Blow-Off,  which  will  be  circulated  gratis  among  stationary  engineers. 

LOS  ANGELES  ENGINEERING  &  EQUIPMENT  COMPANY.— 
The  Engineering  &  Equipment  Company  has  been  organized,  with  head- 
(juarters  in  Los  .\ngeles.  Cal.  The  company  will  have  a  large  ware¬ 
house  in  that  place  and  do  both  engineering  and  contracting  work.  Mr. 
L.  G.  Hooper  is  general  manager. 

THE  PHILADELPHIA  STORAGE  B.XTTERY  COMPANY  has 
opened  a  new  office  in  the  .-Xmerican  Building,  Broadway  and  Columbus 
Circle,  in  New  York,  in  order  to  facilitate  the  handling  of  its  increasing 
business  in  electric-vehicle  batteries  and  other  types  of  batteries  used 
in  the  automobile  trade.  The  new  office  is  in  charge  of  Mr.  VX'alter  L 
Thompson,  the  New  York  representative  of  the  company. 

SOOT  EXTR.XCTOR. — .X  test  is  being  made  at  the  electric  generat¬ 
ing  station  of  the  Clinton  (Mass.)  Gas  Light  Company  of  a  turbine 
driven  soot  extractor  designed  by  Mr.  E.  J.  McCarthy,  Clinton.  The  ex¬ 
tractor  is  operated  hy  steam  under  boiler  pressure,  and  is  equip|)ed  with  a 
water-jet  absorber  which  delivers  the  soot  from  the  combustion  chamber 
suspended  in  liquid  to  facilitate  piping  it  away  from  the  boiler-room. 
-Xbout  five  minutes  are  required  in  cleaning  a  combustion  chamber. 

“(9UR  ANCIENT  I.INE.XGE." — .Xs  a  Christmas  greeting  to  electri 
cal  men  the  Cutler-Hammer  Manufacturing  Company,  of  Milwaukee, 
distributed  some  clever  nonsense  verses  written  by  Mr.  Charles  L.  Ben 
jamin,  of  the  company,  on  ‘‘Our  .Xncient  Lineage.”  These  couplets 
undertake  to  say  that  “If  you  want  to  know  who  were  the  first  elec 
trical  engineers,  you  must  go  back  in  history  for  years  and  years  and 
years.”  Thus  Noah  “was  the  earliest  victim  of  an  overload  of  juice,” 
this  fact  showing  that  “they  had  blow-outs  on  the  ark.”  Moses  “was 
the  first  conductor,  for  he  led  the  exodus.”  However,  the  Egyptians 
“made  resistance,”  but  were  “thoroughly  water-cooled.”  The  serpent 
in  the  Garden  receives  credit  as  “the  first  to  wind  a  coil,”  and  “this 
it  was,  in  brief,  that  led  to  the  invention  of  the  laminated  leaf.” 
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Weekly  Record  of  Electrical  Patents 


I’MTKI)  STATES  PATENTS  ISSUED  DEC.  19,  1911. 

I  Prepared  by  Robert  Starr  Allyn,  1^  Exchange  Place,  New  York.] 

l,01l,«9<>.  FUSE;  A.  .\kin.  East  Orange,  N.  J.  App.  filed  May  10,  1911. 
A  fuse  and  heat  coil  to  protect  against  overload  and  “sneak”  cur¬ 
rents. 

1,011,898  METALLURGY  OF  ZINC-BEARING  LEAD  SULPHIDES 
WITH  OR  WITHOUT  SMALL  ADMIXTURES  OF  OTHER 
METALS;  E.  A.  Ashcroft,  Sogn,  Norway.  App.  filed  .\pril  9,  1910. 
Treatment  of  concentrates  from  refractory  ores,  etc.,  with  fused 
metallic  chlorides  and  electrolysis. 

1.011,899.  METALLURGY  OF  METAL  SULPHIDES;  E.  A.  Ashcroft, 

.''ogn,  Norway.  App.  filed  April  9,  1910.  Separation  of  zinc  sul¬ 

phides  containing  lead,  silver,  iron,  manganese  and  antimony,  by 
chlorination  and  electrolysis. 

1,011,900.  METALLURGY  OF  METAL  SULPHIDES;  E.  A.  Ashcroft, 

Sogn,  Norway.  App.  filed  April  9,  1910.  Zinc  sulphide  is  heated 

with  fused  zinc  chloride  and  then  electrolyzed. 

1,011,910.  FITTINGS  FOR  SUPPORTING  ELECTRIC  CONDUCT¬ 
ORS;  T.  Buchholz,  Kalk,  Germany.  .\pp.  filed  July  15,  1907.  A 
notched  bar  and  profile  rods  for  insulators. 

1.011,919.  SYSTEM  OF  MOTOR  CONTROL;  H.  W.  Cheney,  Mil¬ 
waukee,  Wis.  -\pp.  filed  April  15,  1909.  Reversible  compressible 
resistance  type  for  alternating  current. 

1.011^925.  TELEGR.MMl Y;  P.  P,.  Delany,  South  Orange,  N.  J.  App. 
filed  Dec.  .51,  1908.  .\utomatic  chemical  recording  instrument  using 
currents  of  opposite  (lolarity  for  dots  and  dashes. 

1,011.939.  ELECTROSTATIC  MACHINE;  F.  Ghilarducci,  Rome,  Italy. 
App.  filed  July  2,  1908.  .\  Holz  machine  with  the  stationary  disk  in 

two  parts. 

1,011,942.  THERMOSTAT;  J.  D.  Gould,  New  York,  N.  Y.  App.  filed 
Feb.  5,  1909.  Tubular  members.  Improvement  over  Patent  No. 
774,847. 

1,011,944.  INDUCTION  .MOTOR;  A.  M.  Gray,  .Milwaukee,  Wis.  .\pp. 
filed  .\pril  3,  1909.  Sipiirrel-cage  windings;  cooling  and  short-circuit¬ 
ing  means. 

1,011.956.  ELECTRIC  LO(  K ;  E.  H.  Hild,  Philadelphia.  Pa.  App.  filed 
Feb.  23,  1911.  Door  lock  to  be  operated  from  a  distance  electro- 
magnetically. 

1,011.980.  ILLU.MINATING  INSTRUMENT;  H.  T.  Martin  and  J.  F. 
Golden,  Baltimore,  .Mil.  .\pp.  filed  Nov.  30,  1910.  A  small  lamp  in 
an  exploring  instrument  for  dental  and  surgical  use. 

1,011,992.  DRY  ILVITERY;  D.  L.  Ordway  and  1.  W.  Brown,  Fake 
wood,  Ohio.  App.  filed  Oct.  23,  1909.  The  cells  are  thin  parallelo- 
pipeds  for  compactness. 


1,012,561. —  Mouth  Film  Holder  for  Roentgen-Ray  Skiagraphs. 


1.012. OIU.  SELF-WINDING  CLOCK;  T.  B.  Powers,  London,  England. 
App.  filed  March  11,  1911.  Rewound  hy  an  electromotor  period¬ 
ically  energized  by  automatic  closing  of  the  circuit. 

1,012,020.  El.i^CTRO'.M.XGNET;  ('.  E.  Scribner,  Jericho.  Vermont.  .Xpp. 
filed  March  12,  1910.  .Ndjustable  support  for  the  armature  for  har¬ 
monic  bells. 

1,012,027.  CONTROLLER;  E.  W.  Stull,  Milwaukee,  Wis.  .Spp.  filed 
.March  31,  1910.  A  switch  in  series  with  the  motor  for  preventing 
.  arcing  at  the  controller. 

1,012,064.  RAILWAY  TRAFFIC-CONTROLLING  API’.XRATUS;  F.  L. 
Dodgson,  Rochester,  N.  Y.  -App.  ided  March  12,  1903.  F'luid  pres¬ 
sure  motor  and  devices  to  avoid  danger  in  case  of  crossed  wires. 

1,012,066.  INDICATOR  FOR  TELEPHONE  SWITCHING  APPAR- 
\TUS:  H.  W.  Dunbar,  Newark.  N.  J.  .Vpp.  filed  .\pril  8,  1910. 
.•\n  inoicator  slide  between  two  tilting  buttons. 


1,012,077.  METHOD  OF  M.AKING  HOMOGENEOUS  MECHANICAL 
JUNCTURES;  A.  B.  Herrick,  Cleveland,  Ohio.  App.  filed  Nov.  25, 
1904.  Electric  welding  of  copper  bonds  to  rails. 

1,012,079.  RELAY;  W.  K.  Howe,  Buffalo,  N.  Y.  App.  filed  May  6, 

1907.  Railway-signaling  circuit-breaker. 

1,012,080.  TRAFFIC-CONTROLLING  DEVICE;  W.  K.  Howe,  Roch 
ester,  N.  Y.  _  App.  filed  Dec.  3.  1909.  Semaphore  electrically  oper¬ 
ated  and  having  a  centrifugal  governor. 

1,012.081.  RELAY-CONTACT  MOVE.MENT;  W.  K.  Howe,  Rochester, 
N.  Y.  -App.  filed  March  II,  1911.  Reversible  rigid  contacts. 

1,012,096.  B.ATTERY  TERMINAL;  W.  H.  Pearce,  Summit,  N.  J.  .App. 
filed  Sept.  9,  1909.  ,A  flaring  skirt  to  prevent  crecjiing  of  the  fluid. 

1,012,102.  COUPLING;  T.  Sachs,  Hartford,  Conn.  App.  filed  Nov.  5, 

1908.  A  U-clamp  and  nut  for  drawing  the  end  of  one  cable  or  con¬ 
duit  to  the  side  of  another. 

1,012,125.  SWITCH  KEY;  E.  B.  Craft,  Hackensack,  N.  J.  App.  filed 
May  14,  1910.  S.vitch  springs  for  a  telephone  key. 

1.012,145.  ELECTRIC  CUT-OUT;  T.  E.  Murray,  New  York,  N.  Y. 
-App.  filed  June  29,  1911.  A  base  block  with  a  removable  fuse  case 
with  a  cover. 

1,012,146.  ELECTRIC  SY.STEM  FOR  D1S(  ILXRGING  EXPLOSIVES; 
R.  E.  -Noble,  Chicago,  Ill.  -Xpp.  filed  March  22,  1909.  l-'or  firing  a 
number  of  shots  successively  and  recording  the  fact  of  explosion. 

1,012,149.  PROCESS  FOR  THE  PRODUCTION  OF  HALOGEN  DE- 
RIV-ATIVES  OF  H YDROC.XRBONS;  1.  Pfeifer  and  E.  Szarvasy, 
Budapest,  Austria-Hungary.  App.  filed  .Xpril  3,  1911.  A  gaseous 

mixture  of  the  hydrocarbon  and  the  halogen  is  subjected  to  silent 
electric  discharge. 

1,012,150.  FLUSH  .ATTACHMENT-PLUG  RECJiPTACLE;  C.  1).  Platt. 
Bridgeport,  Conn.  App.  filed  Oct.  14,  1910.  For  a  reversible  or  a 
polarity  plug.  Tbe  plug  is  convertible. 

1,012,198.  ELECTRIC-MOTOR  ST.XRTER;  C.  L.  Goughnour,  Canton. 
Ohio.  .App.  filed  .April  19,  1911.  .X  centrifugal  switch  for  a  single¬ 
phase  alternating-current  motor. 

1,012,209.  TESTING  .APPARATl'S;  I..  X’.  Lewis,  Wilkinsburg,  Pa. 
.App.  filed  May  21,  1910.  A  voltmeter  or  ammeter  with  a  case 
acting  as  an  adjustable  slide  for  the  contained  coil. 

1,012,217.  MICROPHONE;  G.  .X.  Nussbaum,  London,  England.  .-Xpp. 
filed  Jan.  28,  1911.  Perforated  plates  form  a  granule  cell. 

1,012,231  TELEGR.APHY;  M.  O.  .Anthony,  En.glewood,  N.  J.  .App. 
filed  June  9,  1909.  Special  induction  coil  winding.  Improvement  on 
Patent  No.  783,604. 

1,012.240.  ELECTRIC  SXVTTCH;  F.  B.  Bowers,  Penn  Yan,  N.  Y.  App. 
filed  Oct.  12,  1910.  Pull  socket  for  incandescent  lamps. 

1,012,257.  DYNAMO-ELECTRIC  MACHINE;  F.  Jeffrey.  Milwaukee, 
Wis.  .App.  filed  Feb.  14,  1910.  Rotating  field;  wedging  members 
to  prevent  the  field  coils  from  bulging. 

1,012,298.  APPAR.ATl^S  FOR  INDIC.ATING  THE  CONDITION  Ol' 
STORAGE  B.ATTERH'S:  E.  M.  Tormin,  Newton  Center,  Mass.  -XpP- 
filed  Feb.  25,  1910.  A  hydrometer  is  employed  to  indicate  the  s|)ecific 
gravity  of  the  electrolyte. 

1.012,326.  ELF.CTROTHERAPEUTIC  APPARATUS;  C.  E.  Campbell, 
Lynn,  Slass.  -Xpp.  filed  Nov.  10,  1909.  A  casirg  with  a  transformer, 
a  condenser,  a  high-frequency  coil  and  a  switch  for  obtaining  differ¬ 
ing  effects. 

1,012,335.  FIRE-AL.XRM  SYSTEM;  O.  De  Champ,  Everett,  Mass.  .Xpp. 
filed  Dec.  15,  1910.  The  call-box  number  is  visually  displayed  and 
also  sounded. 

1,012,381.  DYNAMO-ELECTRIC  MACHINE  OF  HIE  HO.XIOPOI.AR 
TYPE;  F.  H.  Loring,  London,  England.  .Xpp.  filed  March  13,  1911. 
The  field  is  built  up  of  corrugated  rings  nested  together. 

1,012,384.  BURGLAR-PROOF  KEYLESS  ALARM  LOCK;  J.  Lyon, 
Dayton,  Ohio.  App.  filed  Dec.  9,  1909.  To  co-operate  with  the  usual 
door  lock. 

1,012,387.  TREAT.XIENT  OF  BRINE;  G.  W.  Malcidm  and  F.  T.  .Xlun 
ton,  Davenham  and  XVinsford,  England.  App.  fileil  .Xlarch  25,  1910. 
F-lectrochemical  metluxl  of  removing  magnesium  and  calcium  salts. 

1,012,456.  R.XDIff-TEI.EPHONY;  G.  Seibt,  Berlin,  Gertnany.  .App.  filed 
Dec.  20,  J907.  The  resistance  of  the  microphone  is  made  equal  to 
that  of  the  system  in  order  to  obtain  maximum  efficiency. 

1,012,461.  TERMINAL  BUSHING'  FOR  ELECTRIC  BATTERIES;  J. 
R.  Sloan,  Altoona,  Pa.  .Xpp.  filed  June  9,  1911.  .A  cupped  passage 
and  a  packing  nut. 

1,012,470.  APPARATUS  FOR  ELECTROLYSIS  OF  FUSED  ALKALI 
CIH.ORIDF'S;  F'.  Steinbuch,  .Xlonthey,  Switzerland.  App.  filed  -Aug. 
22,  1910.  A  diaphragm  between  vertically  separated  electrodes. 

1.012,477.  .ALTERNATING-CURRENT-MOTOR  tUNTROl.LING  AP 
P.XR.XTUS;  A.  Sundh,  Yonkers,  N.  Y'.  App.  filed  Oct.  31,  1908. 
.Xcceleration  of  induction  motors  for  elevators,  etc. 

1,012,496.  WIRELESS  RECEIVING  ELECTRIC  SYSTEM;  C.  XVirtli, 
Nuremberg,  Germany.  App.  filed  Dec.  20,  1910.  To  prevent  inter¬ 
ference  with  systems  for  controlling  automobile  torpedoes,  etc. 

1,012,524.  APPARATUS  FOR  AUTOMATIC  REGULATION  OF 
RECTIFIERS  .AND  ROT.XRY  CONVERTERS;  F.  B.  Crocker.  New 
York,  N.  Y.  -App.  filed  July  25,  1904.  Inductive  action;  no  moving 
parts. 

1,012,525  ELECTRIC  SXVITCH;  M.  H.  Cullen,  Chattanooga.  Tenn. 
Arm.  filed  Oct.  15,  1909.  A  locking  device  for  motor  ignition  sys¬ 
tems,  etc. 

1,012.531.  PROCESS  FOR  THE  MANUF.ACTURE  OF  SOLID  FASH 
lONED  BODIES  CONTAINING  SILICON  CARBIDE;  G.  Egly, 
Charlottenburg,  Germany.  .App.  filed  O'et.  16,  1905.  Silicon  carbide, 
silicon  and  glycerine  heated  in  a  mold. 

1,012,549.  ELEMENTS  FOR  ELECTRIC  RHEOSTATS;  J.  W.  Hoff¬ 
man  and  H.  M.  Rogers,  Lansing,  Mich.  App.  filed  March  11,  1911. 
Two  concentric  tubes  for  dipping  in  a  liquid. 

1.012.561.  MOl’TH  FILM  HOLDER  FOR  ROENTGEN-RAY  SKIA 
GR.XPHS;  .X.  H.  Ketcham,  Denver,  Col.  .App.  filed  March  20,  1910. 
Has  an  extension  to  be  held  between  the  teeth  in  taking  skiagraphs  of 
teeth  roots. 
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All  the  Crocker- Wheeler  Form  L  Motors  In  Use  To-day 

If  piled  one  on  top  of  the  other 

Would  Be  Many  Times  Higher  Than  The  One  Shown  Below 

There  Are  More  Than  a  Million  Dollars  Worth  of  These  Small  Direct  Current  Motors  in  Use 


The  design  of  Form 
L  Motors  is  analyzed 
for  your  benefit  in 
Bulletin  142L.  This 
bulletin  contains  in¬ 
formation  on  small 
motor  design  that  you 
ought  to  have. 


There  would  not  be 
so  many  of  these  mo¬ 
tors  in  use  unless  a 
good  many  people  had 
found  that  they  could 
save  maintenance 
charges  by  installing 
them. 


Works  of  Crocker-Wheeler  Company  at  Ampere,  N.  J.,  U.  S.  A 

Every  detail  in  the  layout  of  this  plant  is  designed  for  quick  shipments. 

A  stock  of  all  standard  speeds  and  capacities  of  Form  L  Motors  is  canied  at  all  offices, 


CROCKER-WHEELER  COMPANY 


Birmingham,  Boston,  Chicago,  Foreign  Department — Ampere  N.  T,  New  Haven,  New  York,  Philadelphia, 

Cleveland,  Denver,  Detroit,  Newark,  ’  "  '  Pittsburg,  San  Francisco,  Syracuse. 

I.OCAL  ADDRESSES  .AT:  American  Bldg.,  Charlotte,  N,  C.  Traction  Terminal  Bldg.,  Indianapolis,  Ind. ;  Union  Trust  Bldg.,  Cin¬ 
cinnati,  O.;  518  Tenth  St.,  N.  W.,  Washington,  D.  C.;  Equitable  Bldg.,  Baltimore,  Md. 

LOCAL  SELLING  REPRESENTATIVES:  Tel-Electric  Co.,  Houston,  Texas;  Geo.  B.  Adair  &  Son  Co.,  Seattle,  Wash.;  W,  B.  Palmer 
Electric  Works,  Los  Angeles,  Cal.;  Utah  Engineering  &  Machinery  Co.,  Salt  Lake  City,  Utah. 
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Its  Quality: 


is  the  best 
assurance  that 


assachusetts 

AGNET  WIRE 


will  deliver  superior 
service.  We  test  it 
and  you  can  trust  it. 


Massachusetts  Electric  Mtg.  Go. 

WEST  LYNN,  MASS. 


The  Hubbell 
Attachm  ent 
for  Pull  Sockets 


THIS  device  makes  _  the  easiest  working  pull  socket 
work  easier.  It  minimizes  strain  on  the  socket  chain, 
takes  all  drag  oil  the  chain  guide,  and  increases  the 
utility  of  the  socket. 

The  projecting  arm  is  sufficiently  long  to  allow  the  cord  to 
hang  beyond  the  edge  of  the  shade.  A  slight  pull  on  the 
cord  operates  the  socket  without  tilting  the  lamp  and  caus¬ 
ing  harmful  vibration. 

The  Hubbell  Attachment  is  protected  by  the  following  pat¬ 
ents: 

No.  904,476,  Nov.  11th,  1908, 

No.  979,693,  Dec.  27th,  1910, 

No.  989,845,  Apr.  18th,  1911, 

No.  956,354,  Apr.  26th,  1910. 

Dealers  and  Contractors  wishing  quotations  and  samples 
should  address 

Harvey  Hubbell,  Inc. 

Bridgeport,  Connecticut 


THIS  IS  A  DAY  OF  SPECIALIZATION 

It  is  an  accepted  fact  that  the  best  results  are  obtained  by  concentrated 

efforts  along  one  line. 

Our  efforts  for  a  number  of  years  have  been  devoted  to  the  development 

and  perfection  of 

“D  &  W”  FUSES  and  CUT-OUTS 

Approved  and  listed  by  the  Underwriters  National  Electric  Association 

D  &  W  FUSE  COMPANY,  Providence,  R.  I. 

A.  HALL  BERRY,  New  York  Representative,  97  Warren  Street 
AGENTS:  Pettingell-Andrew*  Company.  Western  Electric  Company.  Central  Electric  Company. 

The  Northern  Electric  and  Manufacturing  Company,  Ltd.,  Canada. 


Kyanized  Spruce  Cross-Arms 

are,  pound  for  pound,  as  strong  as  the  best  steel,  and  are  durable  beyond  comparison. 
They  are  made  only  from  selected  Northern  Spruce,  and  will  stand  tre¬ 
mendous  overloading  without  breaking.  Write  for  booklet  and  prices. 


Berlin  Mills  Co., 


Portland,  Me. 
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NEPONSET 

SPLICING 

COMPOUND 

Possesses  Permanent: 

DIELECTRIC  STRENGTH 
MECHANICAL  STRENGTH, 
ADHESIVENESS, 

EASE: OF  MANIPULATION.1 

When  applied  to  a  wire  joint  it  pro¬ 
vides  a  reliable  protecting  covering 
that  maintains  the  insulating  of  the 
joint  equal  to  that  afforded  by  the 
original  covering  of  the  wire — 
under  all  conditions  of  service. 

IVrite  for  samples  and  prices. 


UQUID  AND 

RUBBER 

INSULATION 


('anadian  Company:  Walpole  Rubber  Co.,  Limited,  Montreal,  P.  Q. 

Pioneers  in  Insulating  Engineering 


Harri^oru 

JVeLu  tJersej^ 


“PARANITE” 

Rubber  Covered 

WIRES  and  cables 


Made  to  meet  all  requirements  of  New 
Code  Specifications.  Underground, 
Aerial,  Submarine  and  inside  use. 
Telephone,  Telegraph,  Fire-Alarm, 
Electric  Light  and  Power  Wires  and 
Cables. 


INDIANA  RUBBER  & 
INSULATED  WIRE  CO., 

JONESBORO,  INDIANA 


merican  oteei  &  w  ire  l^o. 

L  CHICA60  NEW  YORK  WORCESTER  DENVER  SAN  FRANCISCO 


SEND  FOR  I  United  States  Steel  Products  Co. 

CATALOG  {New  York,  Export  Representatives 


Heany  Fireproof  Wire 

Decreases  the  Number  of 
Burnouts  and  Repairs 
to  the  Lowest  Possible 
Figure 


Cannot  deteriorate  be- 
cause  it  is  wound  with 
pure  asbestos — an  inde- 
structible  rock  fibre. 

Absolutely  impervious 
to  heat,  moisture,  fric- 
tion,  etc. 

Particularly  recom- 

mended  for  railway, 

crane  and  rolling  mill 

motors,  arc  lamp  coils,  ""'**-*SSSESSS^ 

lifting  magnets,  transformers,  etc. 

Indestructible  cords  for  moving  picture  ma¬ 
chines,  flat  irons,  toasters,  heater  connections, 
etc. 

Write  for  new  booklet.  It’s  worth  the  time 
it  takes. 


No  field  erecting  on  this  line.  The  poles  are  ready  for 
the  wires  when  shipped.  No  wooden  parts,  all  steel  fit¬ 
tings,  yet — the  line  costs  less  than  a  wooden  pole  line. 

“STEEL  POLES” 

FRANKUN  STEEL  COMPANY,  Franklin,  Penna. 


Heany  Fire-Proof  Wire  Co 

1733  Broadway,  New  York 


Combination  of  the  finest  Canadian  Amber 
Mica  and  Indian  Lemon  Shellac  solution  pre¬ 
pared  under  our  own  secret  formula. 

Will  not  flake,  break  or  crumble  when  cut  or 
punched  to  size  and  shape. 

Absolutely  uniform  in  thickness,  will  not  ooze 
or  sweat.  Specially  designed  for  Turbo  and 
very  large  generators. 

Mica  for  all  purposes.  Special  Mica  Mouldings. 


7.  ^  lakers  of  RUBBER 
[HI  COVERED  WIRES 
WEATHERPROOF  WIRE 
LEAD  INCASED  CABLES 
TROLLEY  WIRE.  LAMP  CORD 


ReichenburgerstraM*  79-80 
Berlin  So*  36 
Splitting*.  London 


S  George  St.,  Tower  HiU 
London,  E.  C. 

Cable  Address: 


Machinery  and  formula  for  the  production  of 
High-grade  Enamel  Insulated  Wire. 

1127  East  Columbia  Avenuo,  Philadelphia,  Pa, 


For  repairing  commutators.  Order  a  trial  tube, 

THK  Pl^AS-MlCA  CO.  YONKERS.  ] 


MEGOHMITE 

Softest  and  Best 

Mica  Plate  In  the  World 

MEIROWSKY  BROS. 

in  Liberty  St.  New  York 


ATLANTIC  INSULATED  WIRE  &  CABLE  CO. 

WIRES  AND  CABLES 

FOR  SUBMARINE.  AERIAL.  UNDERGROUND  AND 
INTERIOR  USE 

FACTORY  120  LIBERTY  STREET 

STAMFORD,  CONN.  NEW  YORK  CITY 
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Long 

River 

Crossings 


The  illustration 
shows  a  25,000- 
volt  double  three 
phase  cross  ing 
over  the  east 
branch  of  the 
Susquehan  na 
River,  near  Ber¬ 
wick,  Pa.  The 
crossing  is  ap- 
proximately 
220  0  feet  in 
length  and  the 
conductor  sare  I" 

19-strand  special 
plough  steel 
cables.  The 
crossing  is  part 
of  a  line  deliver¬ 
ing  power£froin  the  Harwood  Electric  Company  to 
the  Columbia  Power,  Light  and  Railways  Company. 
We  designeil  the  crossing  complete,  furnished  the 
material  and  erected  the  structures,  cables,  insulators, 
clamps,  etc.,  above  the  foundations. 


If  you  have  any  difficult  problems  in  line  construction  write  us. 


ARCHBOLD  -  BRADY  COMPANY 

Engineers  and  Contractors  SYRACUSE,  N.  Y. 


1 


SIMPLEX 


TelepKone 


ansi 


Telegraph 

Aerial  Submarine 

Flameproof 

Lead  covered,  Steel  taped 
Prompt  Attention 


I  N  S  U  L  AT  E.  D 


WIRES  CABLES 

RUBBER  —  CAMBRIC 
THE  SIMPLEX  t  L  ECTR I  CAL  CO  -  BOSTO  N 


ROME  WIRE  CO 

ROME,  N.  Y. 


tpaoc  mark. 


NEW  SPECIF4CATION 

RUBBER  COVERED  CODE  WIRE 


TELEPHONE  WIRE 


MAGNET  WIRE 


BARE  AND  TINNED-COPPER  WIRE 


LINOTAPE 

(Trade  Mark  name  rexistered.)  I 

is  electrically  equal  to  rubber,  but  tar 
-superior  in  heat-resisting  <|ualities. 

It  is  a  linen-tinished  muslin  tape,  treated 
by  our  special  process  with  oxidized  linseed 
oil.  and  is  made  straight,  bias-cut  and  soft- 
finished. 

Look  for  the  “Linotape  ”  trade-mark 
Samples  for  the  asking 

MICA  INSULATOR  COMPANY 

NEW  YORK  and  CHICAGO 


SAVE 
A  X  I  IM 

AND  MONEY 


COMRECO 


Why  Use 
Platinum  for 
Mechanical 
Fastenings? 


Contact  rivets  with  m 
platinum  or  platinu 
in  the  heads  and  weld»l  on 

Nickel  Shanks 


Standard  for 
Magnetos,  Spark 
Coils,  Etc. 
Better  Than  Solid 
Platinum  Rivets. 


COMMERCIAL-RESEARCH  CO. 

TUCKAHOE.  N.  Y. 


PliDNlFl 


IISJ  ALL  FORIVIS 
F'OR  ALL  PLRFOSES 

SCRAP  PURCHASED 

nERBIASSWER  CIEN.EO. 


N.  Y.  OFFICE 
100  WILLIAM  ST. 


PERTH  AMBOY,  N.  J. 
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BELDEN  RUBBER  INSULATED 
WIRES  AND  CABLES 


Round  Ceiling  Hox 
Nos.  6220.  6221  ami 
622.^ 


No.  6350  Octagon 
llo.x  with  6383  Cano 
py  Cover  4"  di¬ 
ameter.  14^"  deep 


No.  6500  I.oom  and 
Conduit  Box  4" 
square,  by  IfJ” 
deep 


If  you  arc  in  searcli  of  the  safest  and  most  satisfac¬ 
tory  boxes  and  accessories,  Sprague  Products  meet 
all  requirements.  They  are  the  result  of  the  most 
careful  design  and  construction,  and  for  strength  and 
convenience  are  second  to  none. 

.'Ml  our  wiring  products  are  tested  and  approved  by 
the  Fire  Underu'iiters'  Laboratories. 

••Ml  boxes  shipped  in  Unit  and  Standard  Packages. 
Inconveniences  of  barrel  shipments  avoided. 

Ask  for  Catalog  No.  4363. 

/^nSPRAGUE 

electric  works 

of  General  Electric  Company 

Main  Offices:  527-531  West  34th  St.,  New  York,  N.  Y. 

Branch  Offices  in  Principal  Cities. 


tbaoi  maub  ^ 


BELDEN  MAGNET  AND  RESISTANCE  WIRES 
COTTON,  SILK,  BELDENAMEL,  COTENAMa 
AND  SILKENAMEL  INSULATIONS 


Belden  Mfg.  Co. 

2300  S.  Western  Ave. 
CHICAGO 


Bare  and  Insulated  Electrical 
Wires  and  Cables 


Wire  Rope 


Wire  Strand 


John  A.  Roebling’s  Sons  Co. 

TRENTON,  N.  J. 


PENN  NEW  CODE 

Wires  and  Cables 


Made  in  accordance 
with  the  New  National 
Electrical  Code  Rules  ef¬ 
fective  January  ist,  1912. 

Ask  for  bookitt  con¬ 
taining  the  new  speci¬ 
fications. 

Hazard  Mfg.  Co. 

W  ilkes-Barre 
Penniu 

New  York  Pittsbargh 
Cbicage 


WATERBURY 
WIRES  AND  CABLES 

in  rubber,  paper  and  varnished  cloth  insul¬ 
ations,  lead  incased  and  braided  for  power, 
signal,  telephone  and  all  other  electrical 
requirements. 

SUBMARINE  GABLES 

Quotations  promptly  furnished. 

WATERBURY  COMPANY 

80  South  Street,  NEW  YORK 


ELECTRIC  CABLE  CO. 

17  Battery  Place,  -  -  -  -  New  Yoik 

RUBBER  COVERED  WIRE 

“Invincible”  “Engineers,”  30%  Para  or  to  any  specification 

Works;  BRIDGEPORT,  CONN. 

Offices  TToston  Philadelphia  Cleveland  Chicago  San  Francisco 


Electrical  Alloy  Co. 

MANUFACTURERS  OF 

RESISTANCE  WIRE  AND  RIBRON 

Morristown,  •  -  -  New  Jersey 


Why  use 

resinous  compounds  when 
Bakelite  Impregnated  Coils  with¬ 
stand  a  temperature  of  500® 


Withstands  oils,  steam,  solvents  and 
chemicals.  High  Dielectric  Strength. 
Ask  us  about  other 

applications.  A 


Rubber  Insulated 


WIRES 


CABLES 


AND 


Successors  to 

THE  HOLMES.  BOOTH  &  HAYDENS  CO. 
WATERBURY,  CONN. 

Manufacturers  of 

“K.K.”  Wratherproof  Wire  and 
Cable 

Copper  Wire  and  Cable 
Slow  Burning  Weatherproof 
Office,  Annunciator  and 
Magnet  Wire 

NEW  YORK  OFFICE 
99  John  Street 


for  aerial,  underground  or  submarine  use 

PAPER  COVERED 

HIGH  OR  LOW 
TENSION 

Power  Cables 

Special  facilities  for  the  complete  in-  aTVQ^^ 

stallation  of  underground  systems. 

The  Safety  Insulated  Wire  and  Cable  Co, 

114  LIBERTY  STREET,  NEW  YORK 


TRADE 


MARK 


ORIGINAL  VULCANIZED  FIBRE 


THE 

National  Conduit  &  Cable  Co. 

Execnlive  Offices:  41  PARK  ROW,  NEW  YORK,  N.  Y 


For  Electrical  Insulation  in 
M  M  w-MWJM—L-n-  Dvnamos,  .Motors,  Switch- 
W  bT/  boards,  Rheostats,  .\nnaturcs. 

W  I  .Mso  for  Rail  Instilalion  in 

^  Signal  Systems. 

All  thicknesses  up  to 
inch  carried  in  stock. 

We  manufacture  the  highest  grade  only. 

Rods,  Tubes,  Washers,  Discs  and  Speciat  Shapes. 

Write  for  prices,  samples  and  further  information. 


Bare  Copper  Wire  and  Cable 
Weatherproof  Wire  and  Cable 
Office  and  Annunciator  Wire  and  Cable 
Paper  Insulated  Cable 
Power,  Telephone,  Telegraph 


AMERICAN  VULCANIZED  FIBRE  CO.,  WilmlngtOB,  Dll, 


Boston  Philadelphia  Chicago  San  Francisco 


t 


GREENFIELD 

FLEXIBLE  STEEL  ARMORED 

CONDUCTORS 


To  Resist 
A  Side  Strain 


A  house  bracket  requires  a 
wide  bearing  surface.  The  pat¬ 
ented  wide  base  of  these  new 
PEIRCE  STEEL  BRACKETS 
meets  this  condition.  The  holes 
are  conveniently  placed  for  ex¬ 
pansion  bolts  or  spikes.  Made 
in  the  standard  weight 
channel  and  in  heavy  i"  chan¬ 
nel  for  the  heavier  wires  used 
in  party  line  secondary  con¬ 
struction. 


Twin  Conductors,  Type  BX 

AND  FLEXIBLE  STEEL 


CONDUIT 


nient  for  use.  Conduit  Coil 

“FOR  THAT  TWISTV  WORK” 

Descriptive  Catalog  No.  4j6j  sent  on  request. 


The  Logic  of  the 
Multiple  Point  Bracket 

is  more  than  ever  in  evidence,  and  more 
than  ever  appreciated  by  Central  Station 
Engineers.  It  simplifies  construction,  cuts 
down  the  maintenance,  and  makes  house 
attachments  sightly  and  secure. 

May  we  send  you  Bulletin  No.  112? 


SPRAGUE 

ELECTRIC  WORKS 


Hubbard  &  Company 

New  York  Pittsburgh  Chicago 

Everything  in  Pole  Line  Hardware 


Of  General  Electric  Company 

Main  Cfffices;  527-531  VV'est  34th  St.,  New  York,  N.  Y. 

Branch  Offices  in  Principal  Cities 


Diamond 


MAGNET  WIRE 


Rubber  Covered  Wires  and  Cables 

The  Highest  Degree  of  Elfficiency  and  Durability 

The  value  of  an  intimate  knowledge  of  correct 
rubber  chemistry  in  the  manufacture  of  insulated 
wires  and  cables  is  conclusively  shown  by  the 
complete  success  of  The  Diamond  Rubber  Com¬ 
pany’s  product  in  the  electrical  field. 

THE  DIAMOND  RUBBER  CO. 

AKRON,  OHIO 
And  All  Principal  Cities 


“MOORE”  Magnet  Wire  is  the  standard 
of  excellence. 

Prompt  shipments  insure  d  by  local  stocks 
at  Cleveland,  Chicago,  New  York,  Boston, 
Atlanta,  Chattanooga. 


ALFRED  F.  MOORE 

200  N.  Third  Street  Philadelphia 

New  York  Develand  Chksfo 

Boston  Atlanta  Chattanooga 


INSILATING  MACHINERY 


BR.MDIXG,  TAPING,  WINDING,  TWIN¬ 
ING,  CABLING,  STRANDING,  POLISH¬ 
ING  AND  MEASURING  M.\CHINES, 
CABLE  COVERING  BRAIDERS. 


FINE  CASTINGS  A  SPECIALTY 

NEW  ENGLAND  BUTT  COMPANY 

403  PEARL  STREET  4  PROVIDENCE,  R.  I..  U.  S.  A. 


Show  Window  Cord  Lamp  Cord 

Lowell  Insulated  Wire  Co. 

Lowell,  Mass. 

Electric  Light  Wire  Telephone  Wire 


I 


)  _ 


RAVEN  Enamel 

Guaranteed  Magnet  Wire 
Supply  Sales  Dept. 
Automatic  Electric  Co. 
Chicago,  U.  S.  A. 
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Orangeburg 
Fibre  Conduit 


(‘‘Admitted  *^0  be  the  best  Fibre  Conduit.’*) 


Made  with  four  styles  of  joints : 
sleeve,  screw  and  “Harrington, 
bends  and  fittings  for  same. 


Is  the  Lightest  Conduit  Made 


(3"  socket  joint  1.2  lbs.  per  foot.) 


hence  the  freight  and  cartage  charges 
are  reduced  to  the  minimum. 


Carrying  30  feet  3"  Socket  Joint. 


Send  for  The  Conduit  Book, 


The  Fibre  Conduit  Company 


;  '  Pierson-Roeding  Co. 

San  Francisco,  Cal. 
Seattle,  Wash. 

Y  Portland,  f)re. 

•  I. os  .\ngeles.  Cal. 

Salt  Lake  City,  Utah. 
Bryant  Zinc  Co.,  Chicago,  Ill. 


New  York,  103  Park  Ave.  Main  Office  and  Factory 

Chicago,  1741  Monadnock  Bldg. 

Boston,  S.  B.  Condit,  Jr.,  Co.  M 

Winnipeg.  Can.  dTangcDurg,  IN. 

Tri-Provincial  Supply  Co. 

Birmingham,  Ala.,  McClary-Jemtson  Machinery  Co. 


THE  STANDARD 
HEAT  RESISTING 
MOLDED  INSULA¬ 
TION. 


W."A.nAHOr(EY 

SEOTs 


THE  KIND  TO 
V^/  SPECIFY  AND 

OBTAIN 

UNIFORM  RESULTS 


Vitrified  Duel 


Specify  these  conduits 
for  all  interior  work 


Single  or  Multiple.  .\ny  quantity. 
(Juick  delivery.  Write  for  prices. 


American  Sewer  Pipe  Co. 

AKRON,  OHIO 


‘AMERICAN’ 

Rigid,  easy  fishing 
heavily  enameled. 

GALVANITE 

Rigid,  enameled  inside, 

•  galvanized  outside _ 

’  WIREDUCT 


Eternally  flexible  and 
will  never  dry  out. 

The  American  Conduit  Mfg.  Co 

KEYSTONE  BLDG. PITTSBURGH,  PA, 


H:- 


E.E.E.CO. 

PAr.AVOfOU 

TVPi;?f04Ji 


EUS 


h|mingray 

P|T.MAY^^f|0^3 


GUARANTEED  FOR  5  YEARS! 


ALL  CABLE  END  BELLS  rXrnsT\ 

CABLE  TERMINALS 

(74  Types)  CABLE  POTHEADS 

Equipped  with  Patent  Ground  Clamp  Device.  No  Expensive  Wiping  of  Joints, 
mil  Eliminate  All  Break  Downs  and  Outages.  .  Can  Ship  from  Stock, 
^nd  for  Catalogues.  .  .  All  Bells  Shipped  with  Filling  Compound. 

Bus  Bar  Supports  for  All  Voltages  for  Round  or  Flat  Bus. 
Malleable  Pins,  Wall  Tubes,  Roof  Bushings,  Air  and  Floor  Boxes. 

ELECTRICAL  ENGINEERS  EQUIPMENT  CO. 

POWER  HOUSE  SPECIALISTS  10-12  N.  Des  Plaines  Street,  Chicago  III, 


emingray  Insulators 


Experience  has  shown  them  the  most  successful  high  efficiency 
insulators  on  the  market. 

The  Teats  on  the  Petticoat 

gather  the  moisture  in  drops  and  prevent  it 
from  creeping  to  the  pin.  See  the  catalog. 


Hemingray  Glass 

Covington,  Ky. 


Muncie,  Ind. 


CEDAR  POLES  WITH  TREATED  BUTTS 


A  Insulator  Pins 
and  Brackets 

Lar^e  Stock  Prompt  Shipments 

B.  F.  Stevens  Stave  Co.,  Martinsville,  Va. 


Careful  consideration  will  convince  you  that  you  cannot 
afford  to  use  poles  unless  the  butts  are  treated.  Let  us 
tell  you  how  we  treat  them. 


Lumber  Exchange 


Minneapolis 


BUILT  FOR  SPLICING  ^ 

Hargrave  Splicing  Clamps  make  splices 

These  tools  will  not  spread  at  the  head 
and  have  a  grip  like  a  bulldog. 

The  Cincinnati  Tool  Co.,  Cincinnati,  O. 


Send  four  cents  in  postage  for  complete  catalogue  of  supplies. 


A 
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Tliimble  is  cemented  to  insulator 


Insulator  screws  to  stud  l)olt  here. 

Collar  preventinfj  stud  bolt  from  drop¬ 
ping  out  when  insulator  is  removed. 


The  design  of  the  base  prevents  turn- 
-  ing,  adds  greatly  to  the 

strength,  and  prevents 
rotting  of  the  wood  at  the 
bolt  hole. 


To  align  insulator  with  the  wire,  loosen 
this  nut,  turn  insulator:  then  tighten 
again. 


The  Improved  Truss  Pin 
Use  It — It  Pays 


Haven’t  you  often  wanted  an  insulator  pin  that  made  it  possible  for  you  to  adjust  the  groove  in  the  insu¬ 
lator  in  alignment  with  the  wire? 

And  at  the  same  time  you  get  perfect  alignment  to  have  the  insulator  perfectly  tight  and  rigid  as  it  should  be? 

You  can  do  this  with  The  Improved  Truss  Pin.  Study  over  these  illustrations  and  you’ll  see  how. 

First  of  all,  the  thimble  or  top  is  made  separate,  and  is  cemented  into  the  insulator  at  the  factory.  This 
assures  a  good  job—  a  job  better  than  can  ever  be  obtained  on  the  field. 

The  base  casting  is  cored  out,  and  is  provided  with  a  recess  at  the  top  for  holding  the  stud  bolt.  This 
bolt  is  threaded  on  both  upper  and  lower  ends;  it  projects  far  enough  above  this  casting  to  permit  the  insulator 
with  the  thimble  to  be  screwed  on,  and  far  enough  below  the  cross  arm  for  a  nut  and  washer  to  be  applied. 

Note  how  simple  this  construction  is;  how  well  and  carefully  every  part  is  designed  and  made;  how 
the  bases  of  the  pins  are  designed  to  conform  to  the  shape  of  the  cross  arm;  how  this  prevents  turning  and 
eliminates  rotting  of  the  wood  at  the  bolt  holes. 

I  Note  the  quickness  and  ease  with  which  insulators  may  be  put  up;  how  easy  a  matter  it  becomes  to 
remove  a  damaged  insulator,  and  to  substitute  a  new  one  for  it;  how  easy  it  is  to  align  the  insulator  with 
the  wire. 

All  these  general  advantages  you  get  with  this  pin.  You  can  and  will  realize  many  more  depending  on 
your  local  conditions. 

Get  our  new  book — ’’The  Improved  Truss  Pin.”  A  book  of  value  to  you.  Ask  for  your  copy  right 
away. 


Railway  Material  and  Electrical  Supplies 

Hudson  Terminal 
NEW  YORK 


417  S.  Dearborn  Street 
CHICAGO 


17th  &  Cambria  Streets 
PHILADELPHIA 
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Thomas  Insulator 
No.  3008 


Line  Voltage  30,000 
Dry  Test  Voltage  90,000 
Rain  Test  Voltage  60,000 

The  R.  Thomas  &  Sons  Co. 

ElstabPshed  1873  Incorporated  1892 
Main  Office,  EAST  LIVERPOOL,  O. 


FACTORIES: 
East  Liverpool,  O. 
Lisbon,  O. 


SALES  OFFICES: 

227  Fulton  Street,  New  York 
1255  Old  Colony  Bldg.,  Chicago 


INSULATORS 

have  had  a  very  noticeable  effect  in  freeing  many  high- 
tension  transmission  lines  from  breakdown  and  costly 
replacements  and  interruptions  to  service. 

They  are  designed  and  made  to  give  high  service 
efficiency  under  severe  conditions.  For  all  voltages 
from  4000  to  200,000. 

Write  for  Catalog  No.  2. 

The  Pittsburg 
High  Voltage  Insulator  Co. 

Main  Office  and  Factory:  DERRY,  PA. 

New  York  Office;  114  LIBERTY  ST.  2 


WITH  OR  WITHOUT 
DRIP  POINTS 


Mark 

CLASS 

INSULATORS 


THE  STANDARD 
FOR  45  YEARS 


Note  Protection  at  Corner* 

Blake  Insulated  Staples 

Unequalled  for  telephone  and  bell 
wiring.  The  fibre  insulation  pre¬ 
vents  troublesome  short  circuits 
and  grounds. 

S  Sis**.  Pal.  N«tv.,  1990 

Write  tor  Saatpiee 

Blake  Signal  &  Mfg.  Co. 

BOSTON,  MASS. 


Idaho  Red  Cedar  Poles 

24  Cedar  Yards — Idaha,  Waali.  t  B.  C. 

Western  Lumber  &  Pole  Co. 

Main  Office:  Electric  Bldg.,  Denver,  Colo. 


The  BROOKFIELD  GLASS  COMPANY 


MANUFACTURERS 


2  Rector  Street 


NEW  YORK 


T1  C  IdahoRed  Cedar 
Resident  Producers 


SANDPOINT,  IDAHO 
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A  NEW  EDITION 

of 

THE  INSULATOR  BOOK 

is  now  on  the  press. 

Copies  Free  Upon  Request. 


The  Locke  Insulator  Mfg.  Co.,  Main  Office,  Victor,  N.  Y. 

New  York  Office,  50  Church  Street. 

REPRESENTATIVES: 

PIERSON,  ROEDING  &  CO.,  San  Francisco,  Seattle,  Los  Angeles  and  Portland,  Ore. 
PETTINGEEL-ANDREWS  CO.,  Boston.  INTER-MOUNTAIN  ELECTRIC  CO.,  Salt  Lake  City. 

ELECTRIC  SERVICE  SUPPLIES  CO.,  Chicago  and  Philadelphia.  ENGINEERING  EQUIPMENT  &  SUPPLY  CO.,  Montreal. 

UNION  ELECTRIC  CO.,  Pittsburgh.  WM.  GEIPEL  &  CO.,  London,  England. 


IMPORTANT  ANNOUNCEMENT 

On  January  i,  1912,  the  agency  agreement  for  the  sale  of 
0-B  Overhead  Materials,  Rail  Bonds  and  Car  Equipment  Spe¬ 
cialties  which  has  been  in  force  between  the  Ohio  Brass  Com¬ 
pany,  of  Mansfield,  Ohio,  and  the  Pierson-Roeding  Company, 
of  San  Francisco,  for  a  number  of  years,  terminates  and  will 
not  be  renewed,  as  it  was  mutually  agreed  that  separate  agency 
agreements  for  0-B  Hi-Tension  Insulators  and  0-B  Electric 
Railway  Equipment  would  eventually  prove  unsatisfactory  and 
that  the  interests  of  all  concerned  would  be  better  served  by  a 
single  agency  for  the  entire  0-B  line. 

On  and  after  January  i,  1912,  the  Holabird-Reynolds  Com¬ 
pany,  of  San  Francisco,  who  for  some  time  past  have  been  act¬ 
ing  as  exclusive  agents  for  0-B  Hi-Tension  Insulators  only, 
will  become  the  exclusive  agents  of  The  Ohio  Brass  Company 
for  the  sale  of  its  entire  line  in  the  State  of  California. 

The  Holabird-Reynolds  Company  will  carry  an  adequate 
stock  of  O-B  Railway  Materials  and  Hi-Tension  Insulators  at 
San  Francisco  and  business  in  Los  Angeles  and  the  southern 
part  of  the  State  will  be  handled  by  Mr.  H.  C.  McCutchan,  of 
their  Los  Angeles  office,  under  the  personal  direction  of  Mr. 
R.  D.  Holabird. 

The  business  in  the  States  of  Washington,  Oregon,  Idaho 
and  in  British  Columbia  will  be  in  charge  of  The  Ohio  Brass 
Company’s  own  personal  representative,  Mr.  F.  V.  Cook,  who 
will  make  his  headquarters  in  Seattle,  at  the  office  of  the  Hola¬ 
bird  Electric  Company.  An  intimate  and  friendly  business  con¬ 
nection  between  that  company  and  The  Ohio  Brass  Company 
will  be  maintained  because  of  their  California  Agency  for  0-B 
Materials. 

Arrangements  are  being  made  to  carry  an  emergency  stock 
for  quick  delivery  in  Seattle. 

Every  effort  will  be  made  to  handle  all  orders  and  inquiries 
in  such  a  way  as  to  merit  a  continuance  of  patronage  and  to 
render  0-B  Service  eminently  satisfactory  to  Pacific  Coast  Cus¬ 
tomers  from  every  standpoint  of  price,  delivery  and  quality  of 
materials  furnished. 

The  Ohio  Brass  Co.,  Mansfield,  O. 


PAR  AGO^^, 


Perfect,  dependable  groundings  are  the  keynote 
to  your  whole  wire  equipment.  Lightning  arrest¬ 
ers,  Telephone  and  Telegraph  Systems,  no  matter 
how  perfect,  all  depend  for  their  efficiency 
upon  perfect  groundings.  A  cop¬ 
per  plate  buried,  or  a  wire  stuck 
in  the  ground,  is  not  sufficient. 

PARAGON 
GROUND  CONES 


are  the  latest,  best,  most  reliable 
and  cheapest  groundings.  A- 
dopted  exclusively  by  U.  S.  and 
Canadian  Governments  and  now 
used  on  all  progressive  systems 
everywhere.  Never  bums  or 
bakes  out.  Resists  heaviest 
lightning  discharges. 

A  hollow  cone  of  pure  copper 
perforated  to  afford  ample  dis¬ 
charge  surface  and  packed  with 
charcoal  or  coke  to  attract  mois¬ 
ture,  keeping  the  earth  constantly 
damp  and  ground  perfect. 

Costs  little.  Easy  to  install — ^just 
bore  a  hole  and  drop  cone  in — and 
only  one-fourth  labor  of  old  way. 
Up-keep  nothing. 

Send  at  once  for  free  valuable 
book  on  Groundings.  Your  jobber 
will  supply  you  with  Paragons. 
If  not,  write  us. 

Paragon  Sellers  Co.,  150  N.  Fifth  Avenue,  Chicago 

Seattle,  520-4  First  Avenue,  S.  Sen  Francisco,  544  Van  Ness  Avinue 


ji 


CONTACTS  OF  AU  FORMS 
WIRE  FOR  WIRELESS 
TELEGRAPHY 
RESISTANCE  WIRE 
WIRE  AND  SHEET  FOR 
ALL  PURPOSES 

American 
Platinum  works 

NEWARK,  N.  J. 


Scrap  Purchased 


For  electrical  INSULATION 
and  MECHANICAL 
PURPOSES 


Manufacturers  of  HARO 
and  FLEXIBLE 
FIBRE 


Made  in 

SHEETS.  RODS. 

TUBES.  WASHERS 
DISCS  and  SPECIAL  SHAPES 


COLORS 
PED,  GREY  and 
BLACK.  Write  far  Estimates 


MANHATTAN  DIAL  COMPANY.  38-40  LEXINGTON  AVE.,  BROOKLYN 


ELECTRIC 


We  Are  Always 
Ready 


made  for  every  purpose.  All  cable-ends 
can  be  made  s«itcliiii>;  and  testing  points  of 
your  system.  Originators  of  Pot  lleads  with 
wiping  eliminated.  Detachable,  Xon-detachable. 
Combination. 

SUBWAY  BOXES  SERIES  SWITCHES 

and  other  devices  made  tor  every  work  where 
underground  cahle  is  used  fully  described  in 
our  new  Catalog  No.  6.  Send  for  it. 

C  at  W  ELECTRIC  SPECIALTY  COMPANY 
6408  Jackson  Park  Ave..  CHICAGO.  U.S.  A. 


at  any  time  to  make  any  spe¬ 
cially  "ticklish”  kind  of  spnng 
you  might  want. 

Never  mind  what  its  work,  we 
make  you  a  Dunbar  spnng  of 
dependable  efficiency  and  ac¬ 
curacy. 

Do  your  asking  now. 

THE 

Dunbar  Brothers  G). 

Bristol,  Conn.  2 


of  every  description  from  flat  stock 
J  or  wire.  We  make  special  springs 
to  the  customer’s  order  only.  Send 
ns  a  sample  or  sketch  and  let  ns 
j  ]  (piote  you. 

/  /  Special  Screw  Machine  Products 

up  to  diameter. 

Ask  for  booklet  5-C  giving  full  information. 


Marshairs  Electrical  Condensers 

FOR  TELEGRAPH,  TELEPHONE,  ELECTRIC  LIGHT, 
X-RAT,  EXPERI>1ENTAL  AND  WIRELESS  SYSTEMS 
Sending  Condenier*  for  Wireless  made  to  stand  any  voltage  reouired. 
Standard  Condensers  a  specialty.  These  Condensers  are  used  in  all  Tele¬ 
graph  oBcea  in  America  where  Standard  and  ordinal  Condenaers  are  reanired. 

OONDBNSBRS  AND  ARTIFICIAL  LINES  for  Bnbmarine  Cables  and  Land 
Linea.  References :  O.  STRUBEL.  Esq,,  Engineer  Mex.  Tel.  Co..  N.  Y. 

J.  G.  MURRAY,  Esq.,  raectrldan  C.  &  S.  A.  Td.  Co.,  N.  Y. 

WM.  MARSHALL,  709  Lexington  Avenne.  New  York 


Established  1857 

THE  WALLACE  BARNES  CO 
Bristol,  Conn.,  U.S.A. 


or  EVERY 
DESCRIPTION 


Manufacturers  of  all  kinds  of  Round  and  Flat 
Wire,  Tempered  and  Untempered.  Springs 
for  Machinery,  Rolling  Shutters,  Motors,  Etc. 

Fine  Springs  a  Specialty 


THE  MONITOR  AtITOMATIC 


Write  for  booklet. 

Please  mention  this  paper. 


EXTENSION 


Motor  Starters  SS 

_  ^***"__  No  Voltnge  Magneto 

Controllers  no  F1xc7  nae  aenaent 

Monitor  Controller  Co.  *®^hiSS.®*'*** 


cONieAL 


CARY  SPRING  WORKS 

240-242  Weat  29th  Street 
NEW  YORK 


COMritESSION 


EYERYTHinC 
ELECTRICAL  • 


F»H  ANTOM 

Portable  loading  devices  for  testing 

A-C  Meters 
Light— Compact 

THE  STATES  CO.,  ?:  • 


PORCELAIN  SPECIALTIES 


THE  STAR  PORCELAIN  COMPANY 

TRENTON,  N.  J. 


December  30,  1911. 


HCARk' 

PA'INTfC.  i0.27.S3. 


OTWtKI  rCNOINd 

CAT.  NO. 3682 


Vacuum  Dryiiig  and 
Impregnating  Machines 

Manufactured  by  * 

Buffalo  Foundry  &  Machine  Co. 

52  Winchester  Ave..  BUpFALO,  N.  Y. 


When  You  Need  Protection 

— you  need  the  quick  and  certain  kind,  the  “NOARK”  kind  that 

“NOARK”  Service  Boxes 


always  give — not  every  once  in  a  while,  but  always. 

Whatever  the  weather  may  be— sleet,  snow,  rain,  hail — it  makes 
no  difference  at  all  with  these  devices. 

Tliese  boxes  are  designed  along  lines  suggested  by  our  own  cus¬ 
tomers,  l)y  men  that  have  since  adopted  the  “XO.KRK”  Line  of 
Protective  Devices  because  this  line  exactly  meets  their  own  ideas 
and  service  requirements. 

Your  conditions  ot  service  are  not  different,  hence  the  "NO.ARK'' 
Line  of  Service  Boxes  should  fit  right  in  with  your  t)wn  needs. 

“NO.XRK”  Service  Boxes  are  made  2  or  3  pole  frfim  i  to  600 
amperes,  230  volts  or  600  volts. 

Our  nearest  house  will  furnish  full  data  and  “NOARK”  Catalog  on  request 


‘Noark”  Water-Tight 
Service  Box  Closed 

Conduit  Fittings 


“Noark”  Two  and 
Three  Pole  Water- 
Tight  Service  Box 
for  250-Volt  N.E.C.S, 
Fuses 


H.W.JOHNS-MANVILLE  CO 


Entrance  Hood 


M.SNUFACTt’KERS  OF  'SBESTOS 

.AND  MaGNESI.A  PrODI'CTS.  ASl  ^ 


SBESTOS  Roofings.  Packings. 
Klkctbical  Supplies.  Etc. 

Cleveland  Kansas  City  Minneapolis  Omaha  San  Francisco 

Dallas  Los  .\ngeles  New  Orleans  Philadelphia  Seattle 

Detroit  Milwaukee  New  York  Pittsburgh  St. 'Louis 

THE  CANADI.XN  H.  W.  JOH.NS-.MAN VILLE  CO.,  LIMITED. 

Montreal,  Que.,  Winnipeg,  Man.,  Vancouver,  B.  C. 
For  Great  Britain  and  Continent  of  Europe:  I55ti 

Tl'RNEKS  v'i.'  .M.‘\NVILLE,  LTD..  Hopetoun  House.  5,  Lloyds  Ave.,  London,  E.C. 


Baltimore 

Boston 

Chicago 

I'or  Canada 
Toronto,  Ont. 


Hard  Porcelain 

For  Electrical  Specialties 

IMPERIAL  PORCELAIN  WORKS 

TRENTON,  N.  J. 


American  Vitrified  Conduit  Co. 

Flatiron  Building,  New  York 

Manufacturers  of  High-grade  Single  and  Multiple  Vitri¬ 
fied  Salt  Glazed  Clay  Conduits. 


Ultimate  Economy 

under  Actual  service  conditions  has  been 
[woven  by 

COLONIAL  POT  HEADS 

All  porcelain,  two  piece,  brown  glaze,  with  in¬ 
sulating  compound  that  positivuy  cannot  leak 
in  service  up  to  6600  volts,  tested  to  30000. 

Let  us  send  you  full  details  of  the  cheapest 
and  best  pot  bead  made. 

Colonial  Sign  and  Insnlator  Company, 
Akron,  Ohio 


Can’t  Snparata  in 
thn  Cnnchiit 

COPE  CONDUIT  RODS 


Ask  for  the 
deUils  of  Cnpe 
Cable  Rack  and 
Conduit 
Threading 
Machine. 


THERE’S  NOTHING  SO  GOOD  AS 

Trade  Mark  LAVITE  Mard*"6r'l906 

for  any  insulation.  Insula-  ,  .  ..  .. 

tion  equal  to  glass.  Stands,*  Vi'  A  '  ^ 

or  size.  Ask  lor  book  of 

D.  M.  Steward  Manufacturing  Co.,  Chattanooga,  Tann.  \ 


MICA 


11  urade.s.  Cut  to  size.  .Mica 
Plate,  Hard  and  Flexible.  Mica 
Cloth  and  Mica  Paper. 

MITCHELL-RAND  MFG.  CO. 

ELECTRICAL  INSULATING  MATERIALS. 

Phone  936  John  3  99  John  St.,  New  York 


W.  R.  Ostrander  &  Co 


Manufacturers 


Electric  Bells 
Annunciators 


Speaking  Tubes,  etc. 

Electric  Light  Sui>pliet 

22  Dey  St..  Nsrw  York 


/ 


V. 


Factory,  1433-1439  DeKalb  Ave.,  Brooklyn, 


Satisfactory  Service 

High  Efficiency 


Moloney  Electric  Co 

Ont.  Office  and  Works 


St.  Louis 
U.  S.  A. 


Doubleday-Hill  Electric  Company,  Pittsburg;  Pa. 
Doubleday-Hill  Electric  Company,  Charlotte,  N.  C. 
DerieB,  M.  C.,  Tacoma,  Wash. 

Fobe*  Supply  Company,  Seattle.  Wash. 


Fobea  Supply  Company,  Portland,  Ore. 
Nixen-KimmeU  Spokane,  Wash. 

Roberts  Electric  Sup^y  Company,  Pkiladclph 
Roberts  Electric  Supply  Company,  Syracuse, 


A  Triumph  of  Simplicity — The  Pittsburgh  Automatic 
Street  Series  Lighting  System 

is  the  simplest  system  on  the  market.  It  has  only  one 
element — the  coil.  It  requires  no  tub  regulator  or  panel, 

but  it  does  give  practically  perfect  regulation.  9 


THE 
COIL  IS 
MOUNT¬ 
ED  IN 
CANOPY 


Write  for  Bulletin  1154- A 


PITTSBURGH  TRANSFORMER  COMPANY 

PITTSBURGH,  PA. 

RUMSEY  ELECTRIC  CO.,  INTERSTATE  ELECTRIC  CO. 
Philadelphia.  New  Orleans. 

IRON  CITY  ELECTRIC  CO.,  MONARCH  ELECTRIC  CO., 
Pittsburgh.  Kansas  City. 


DELTA-STAR  ELECTRIC  CO. 
Chicago. 

PETTINGELL-ANDREWS  CO. 
Boston. 


A.  HALL  BERRY, 

New  York. 

GENERAL  MACHINERY  CO. 

Birmingham. 


CAN  YOU  CONNECT  THE  NEW  LOAD 


right  up  for  quick  service?  You  could  if  you  had  some 


Peerless  Transformers 


in  stock.  And  the  results  accruing  to  your  station  would  be  appreciable. 
You  can  have  Peerless  Transformers  shipped  from  Jour  nearest  agency. 
MnUJb,**  feBUAsk  usffor  data. 


THE  ENTERPRISE  ELECTRIC  CO.,  Warrcn,  Ohio,  11.  S.  A. 

AGENCIES : 

National  Elec.  Supply  Co.,  Washinrton,  D.  C.  Parrott  4  Co.,  San  Francisco,  Cal. 
Northwestern  Elec.  Fquip.  Co.,  St.  Paul,  Minn.  Barden  Elec.  Mac.  Co.,  Houston,  Tex, 
Erner  Electric  Co.,  Cleveland,  Ohio.  New  England  Elec.  Co.,  Denver,  Col. 

J.  G.  Schaff  Electric  Co.,  of  Chambersburg,  Illinois  Elec.  Co.,  Chicago,  Ill. 

Pa.,  and  Hagerstown,  Md.  John  McC.  Price  Co.,  Pittsburg,  Pa- 

“TRANSFORMERS  OF  ALL  KINDS  FOR  ALL  PURPOSES.” 


600  VOIT 

^RriJTr'TTtr-r 


T  ransf  ormers 


Doncan 
Transformers 
fulfill  every 
requirement 


TRADE 


MARK 


TUNGSTEN  LAMPS 

And  (or 

ANY  OTHER  PURPOSE 

Iron  Casting 


that  everyday  service  can  im¬ 
pose  upon  them. 

High  all  day  efficiency. 
Prominent  in  low  core  loss. 

Persistently  withstand  the  ravages 
of  lightning. 

Tried  imder  extraordinary  con¬ 
ditions  with  uniformly  satisfac¬ 
tory  results. 

Let  us  send  you  Duncan  Trans¬ 
former  and  Meter  literature. 


Exposed 
.lamiryt.on 
t  Improves 
I  Relation 


You  all 
have  tue 
for  special 
Transform- 


Central 

Stations 


Jobbers 


tractora 


Manufac¬ 

turers 


Approved  by  the  Underwriters 
Wrtt9  us  to-dsy — Do  It  NOW 

Campbell  Electric  Co.,  -  Lynn,  Mass. 

*  (  TIME  SWITCHES— ITELL  RINGERS 
CAMPBELL-I  X-KAY  and  IIIGII  FREQUENCY  APPARATUS 
(thermo  FLASHERS 

Chicago,  221  S.  Clinton  St.;  Montreal,  406-7  St.  Nicholas  Bldg.; 
Los  Angeles,  324-330  S.  Los  Angeles  St. 


an  Com] 

Lafayette,  Indiana 

New  York  Office.  114  Liberty  St. 


A  blind  man  could  tell 

wben  an 

“Arkless”  Indicating  Fuse 

has  been  blown.  Note  how  the  indicator  spring 
stands  out  like  a  sore  thumb.  We  will  replace 
free  of  charge,  without  word  or  argument,  every 
“  Arklcss”  Fuse  that  fails  to  indicate  when  blown. 
“They  never  fail.”  Why  not  try  a  few. 

Detroit  Fuse  &  Mfg.  Co. 


TRANSFORMER 


And  more — they  are  still  delivering  transformer  efficient  service. 

And  every  Packard  Transformer  is  built  to  deliver  just  as  durable, 
high  all-day  efficiency  as  over  twenty-five  years’  experience  can 
teach. 

Naturally  low  core  and  copper  losses,  good  radiation,  low  tem¬ 
perature  rise,  are  pre-eminent  features  of  all  Packard  Transformers 

Bulletin  No.  10  gives  full  details. 

The  Packard  Dectric  Company,  312  Dana  Ave.,  Warren,  Ohio 


llni^  on  a  Fire  Alarm  Box  means  that 

*  A  it  has  the  Official  Approval  of  the 

National  Board  of  Firm  Underwriters  and  when  your 
property  is  protected  by  this  system  you  are  en¬ 
titled  to  a 

REBATE  ON  YOUR  INSURANCE 


Send  for  oar  New  Catalogue 

Baltimore  Machine  Products  Co. 

Relay  Station 

Dept.  W  Baltimore,  Md. 


Underwriters’ Laboratories 

INSPECTED  FIRE  5. WATCH  BOX 

NO  49900 


Facsiinila  of  Official  Tae  of  the 
National  Board  of  Fire  Underwritor. 


SIGNAL  85 


ORIGINATORS 

of  the 

SeeUonalSwllcliBox 


The  ability  to  stand  up  and  do 
the  work  year  after  year  with 
the  mini  mu  m  attention  and  low¬ 
est  operating  cost  stamps  the 


While  there  are  many  imitations  on  the  mar¬ 
ket,  the  original  and  standard  Sectional  Switch 
Box  always  carries  the  “Union”  trade  mark. 


Patented 
April  2.  1907 
for 

Old  and  New 


as  the  logical  selection 


**AC’*  Single  “AC”  Spaeer 

Do  you  want  a  Box  with  clamps  for  securing 
flexible  conduit  without  the  Special  Bushing  and 
Lock-nut,  or  Boxes  in  Gang  or  Tandem,  or  do 
you  prefer  a  Solid  Drawn  Box  ? 

The  Union  line  of  Boxes  is  complete.  Catalog 
No.  25  shows  a  Box  for  every  requirement. 

CHICAGO  FUSE  MFG.  CO. 

1014  W.  Congress  St.  1  Hudson  St. 

CHICAGO  NEW  YORK 


THE  CAMPAIGN  FOR 

IMPROVED  SERIES 


Street  Lighting 
CAN  BE  SOLVED 

BY  THE  A.  W.  SYSTEM 

Over- 50 -Over 


Wherever  there  is  a  place  for  a 
stationary  battery  the  National, 
from  every  standpoint,  belongs 
there.  Place  it  in  the  vSame  ser¬ 
vice  right  alongside  of  other 
makes  and  see  how'  it  works 
and  lasts. 

Such  a  test  always  results  in 
more  Nationals. 


PROORESSTVE  MANAGERS 

Have  Investigated 

PURCHASED  AND 

Are  Operating 

This  modem  system  unequaled 
for  simplicity,  flexibility,  econ¬ 
omy,  high  power  factor. 

Send  for  our  New  Engineering 
Treatise. 


Manufactared  by 


The  United  States  Light  and 
Heating  Company 

General  Offices :  30  Church  St. 
New  York 


ELECTRIC  APPLIANCE 
COMPANY 

SAN  FRANCISCO 
NEW  ORLEANS 

THE  WESCO  SUPPLY 
COMPANY 

ST.  LOUIS  '  FORT  WORTH 

BIRMINGHAM 


"A.  W.” 
MAZDA 
REGULATOT 


CHICAGO 

DALLAS 


SalM  OfficM  mmI  Depot,  s 
Buffalo  Detroit 

Clereland 


PACKARD  ELECTRIC  COMPANY 

SOO  WARREN  AVENUE.  WARREN,  OHIO 


Now  York 


December  30,  1911. 
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The  rOncla6ss]£xi6c''  Battery 

will  run  an  electric  car  more  miles  with  less  attention  and  at  less  expense 
than  any  other  battery  made.  It  can  be  kept  in  perfect  order  without  daily  at¬ 
tention.  It  does  not  quit  on  a  hill  or  when  starting  a  heavy  load.  It  is  the 
vehicle  battery  for  either  cold  weather  or  hot. 

TheElbctrig  StorageBatteryGo. 


New  York  Boston  Chicago  PHILADELPHIA,  PA. 
St.  Louis  Cleveland  Atlanta  Detroit  1888*1911 


Denver  San  Francisco  Seattle 
Los  Angeles  Portland,  Ore.  Toronto 


in 

amperage 

up  m 

VOLTAGE 


COSTS  MORE 

WORTH 

itiil 


A  comparative  test  will  con- 


erior  to  all  other  makes. 


ASK  FOR  PRICES  AND  DESCRIPTIVE  MATTER 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 

NEW  YORK;  17  Park  Place  CHICAGO;  114  S.  Sth  Ave. 


KENT  POCKET  METERS 

STANDARD  BATTERY  TESTERS 

ACCURATE,  HAND  GRADUATED,  CLEARLY  READ 
SCALES,  WITH  UNBREAKABLE  WINDOWS 

Combination  Volt-Ammeters 

0-6  V.  0-30  Amps  *  -  S6.00 
0-1 OV.  0-30  Amps.  -  •  7.00 

Voltmeters  0-9  V.  -  -  •  4.00 

Ammeters  0-30  Amps.  -  4.00 

Atwater  K^^t  fUfc.  Works 

46.  N.  Sixth  St.  Philadelphia 


,jj--  -I  ,  ■ 


No.  6ig88 


WE  MAKE 

SIGN  RECEPTACLES 


in  6  different  styles;  for  Wooden 
Signs  and  for  Metal  Signs;  in  one 
piece  or  two  pieces ;  those  held  to 
the  sign  by  screws  or  by  a  screw- 
ring. 

I'hey  are  all  made  in  the  Paiste 
way  which  means  utmost  care  in 
every  part. 

Our  catalog  -.hows  them  all  and  a 
free  sample  will  he  gladly  sent  for 
your  inspection  if  you  are  interested. 


H.  T.  PAISTE  CO.,  •■ho.a.i.Ki. 

Xew  York  Iloston  Chicago  1 1 


Battery  Testing  Instruments 

that  are  well  made  and  accurately  cali¬ 
brated.  Watch  type — light  weiglit  In 
leather  case  for  cariying. 


ELDREDGE  ELECTRIC  MFC.  CO,  2 

103  Port  Office  Square  Springfield,  Maaa. 


Accurate,  Compact,  Inexpensive 

VOLTMETERS,  AMMETERS 
and  VOLT- AM  METERS 

Send  for  complete  catalog. 

1X>IJ1S  ILf.  PIGMOLET 
78  Cortiudt  Street  New  York 


COULD  STORAGE  BATTERIES 

For  central  station  service,  propellintf  street  can,  electric  veliicles,  low  voltage  lighting 
systems,  etc.  WRITE  FOR  LITERATURE.  »  - 

GouldvStorage  Mery  Co. 

MAIN  OFFICES: — VI-7  Fifth  Avenue.  New  York  Works: — Depew,  N.Y. 

BRANCH  ()FFICLS:^San  Francisco.  Chicago  Boston,  Cleveland 
AGENTS:— Detroit.  To|»eka,  I.OS  Angeles.  Seattle. 


ELECTRIC  UGHT  AND  POWER 
DAY  AND  NIGHT  SERVICE 
Tna  Junior  No.  1  Etiulpmont 

DIrict  Connicted  Dynamo  Gisollne  1  (QCC 
Engine  Sat,  Complete  Switchboerd.  >  aU  J 
16-Cell  "Americin"  Storage  Battery ) 

The  most  complete,  relif-ble  equipment  ever 
offered  at  this  price. 

AMERICAN  BATTERY  COMPANY 
Eet.  1889  11^0  Fulton  St..  CHICAGO 


STORAGE 

BATTERIES 


FOR  ALL  , 
PURPOSES 

Manufactured  by 

The  Wi  1  lard5tora$e  Battery  Co . 
■  Cleveland,  Ohio 


--  r 
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VoL.  58,  Xo.  27. 


A  Perfected  Speed  Indicator 

We  illustrate  here,  one  model  of  the  Hopkins 
Electric  Tachometer  —  the  modern  speed 
indicator — the  type  which  is,  to-day,  uni¬ 
versally  accepted  as  beyond  criticism. 

This  indicator  is  electrically  operated  and,  for  that 
reason,  positive  in  action.  No  complicated  mechan¬ 
isms  imperil  its  accuracy,  nor  render  it  liable 
to  derangement  and  breakage.  The 


No  Flexible  Shaft 


Consists  (see  cut  of  Model  M.  B.)  of  a  small  D.  C.  Magneto  (which 

may  be  driven  by  direct  connection  or  by  gears  or  belting),  an  easily  Model  A 

read  indicating  meter  and  an  armored,  two-wire  connecting  cable  for  Stationary  Tt 
carrying  current.  The  beauty  of  the  “Hopkins,”  besides  its  absolute 

accuracy,  is  its  great  convenience.  The  two-wire  cable  may  be  any  This  tachometer— ^ 
length  desired— a  feature  which  permits  the  installation  of  the  indi-  Hopkins  Speed  Indi 
catoratadistantpoint— as, for  instance, the  superintendent’s  or  man-  made  a  standard} 
ager’s  office.  'I'his  perfected  speed  indicator  is  made  in  both  portable  indicators.  It  has  1 
andstationarytypes;  portable  typebeing  usedlargelyfor  experimental  is  not  affected  by 
work,  and  stationary  type  for  marine,  power  plant,  factory  and  shop  and  reads  absolute 
— in  fact,  any  and  all  kinds  of  speed  testing.  If  you  are  interested,  all  speeds.  Ha:. 
we  invite  correspondence.  Write  for  booklet  giving  full  information.  divided  scale. 

ELECTRIC  SPEEDOMETER  CO^  Washington,  D.  C 

New  York  Branch,  1999  Broadway 


TRUMBULL- 

Wlre  Cleat 
Receptacle 


Rollinson 

Type  “R”  Bell  Ringing 
Transformer 


.\  perfect  transformer  operating  on  ordinary 
alternating-ciirrent  lighting  circuit.  Will 
ring  one  three-inch  box  bell  and  a  buzzer. 
No  moving  i)arts,  no  liijuid  to  stain  or 
freeze,  therefore  eliminating  inherent  dis- 
ailvantages  of  batteries.  Kconomical  be¬ 
cause  no  renewals  necessary.  Kvery  house 
on  a  lighting  circuit  can  be  sold. 
n'rife  at  oncf  for  literature. 


Cat.  No.  944.  List  25c. 
»  Std.  Pkg.  250  (10  in  a 

box).  Discounts.  Trum- 
cat.  No.944  bull,  Schcdulc  B. 

The  Trumbull  Electric  Mfg.  Co. 

Plainville,  Conn. 


Mohawk  Electric  Co. 

64-66  Shipman  Street 
Newark,  N.  J. 


Durability— Low  Price 


Hartford  Porcelain 


Two  features  which  make 


THE  BEST  THAT  CAN  BE  MADE 


appeal  to  jobber,  contractor  or 
user. 

Pendant,  wall,  bracket  or  fix¬ 
ture  typea. 

Let  us  send  you  booklet  and 
particulara. 


MARK 


Black.  Green  and  other  colored  glazes 
a  Specialty 

The  Hartford  Faience  Co. 

HARTFORD,  CONN. 


E.  H.  Freeman 
Electric  Co. 

Trenton,  N.  J. 


60  C.P.  250  Volta 
curity"  Brass  Sockets 
No.  129 


Decembkr  30.  191 1. 
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The  cut  illustrates  an 


L-G" 


jF  .;%>  sr  87 

r  C?^-^ 


Circuit 

Breaker 


with  the  housing 
partially  removed 
showing  the  work¬ 
ing  parts. 


The  '’^L-G  IS  a  Circuit 
Breaker  with  a  pedigree 


the  outcome  of  years  of  persistent  and  progressive  develop¬ 
ment.  It  embodies  all  that  is  best  and  most  progressive  in 
circuit  breaker  design.  It  combines  the  utmost  mechanical 
simplicity  with  perfect  effectiveness  of  operation.  The 
“Iv-G”  Circuit  Breaker  is  made  in  sizes  of  from  2000  to 
15,000  amperes.  It  is  fully  described  in  the  new  I-T-E 
CIRCUIT  BREAKER  HAND  BOOK. 


TKe  C  utter  Company  and'  Factory  Philadelphia 

U'.  C.  Jessup,  120  Liberty  St.,  N.  Y.  H.  W.  MacVaugh,  1122  Park  Bldg.,  Pittsburgh,  Pa. 

T.  K.  Beasley,  751  Ellicott  Square,  Buffalo,  N.  Y.  C.  E.  Wise,  1418  Ford  Bldg.,  Detroit,  Mich, 

n.  F.  Darby,  Jr..  1555  Mod.  Blk.,  Chicago,  Ill.  Eccles  &  Smith  Co.,  68  First  St.,  Portland,  Ore. 

Eccles  &  Smith  Co.,  71  First  St.,  San  Francisco,  Cal.  Burton  R.  Stare,  Seattle,  Wash. 

Eccles  &  Smifh  Co.,  524  S.  Los  Angeles  St.,  Los  Angeles,  Cal.  Electric  Manufacturers  Sales  Co..  Denver,  Colo. 
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\’oi..  58.  No. 


Yes,  We  Make  Pull-Down  Handle 


Circuit  Breakers 


— and  have  been  doing  so  for  years.  This  is  a 
picture  of  one  of  them.  ' 


We  do  not  insist,  how¬ 
ever,  that  you  take  a  pull¬ 
down  for  your  circuit  break¬ 
er  when  the  other  type  is 
better. 

Our  standards  are  flexible. 

We  have  both  the  pull¬ 
down  and  push-up  types, 
and  we  will  sell  you  the  one 
which  is  best  suited  to  your 
needs. 

Put  all  your  protective 
problems  up  to  Condit — if 
he  hasn’t  apparatus  in  stock 
that  will  meet  your  require¬ 
ments  he  will  design  it. 


Condit  Electrical  Mfg.  Co. 

Manufacturers  of  Electrical  Protective  Devices 


BOSTON,  MASS.,  U.  S.  A. 


New  York  City,  39  Cortlandt  St. 

Kansas  City,  618  Dwight  Bldg. 

Pittsburg,  Pa. ,^219  Lewis  Block. 
Philadelphia,  W.,  1011  Mutual  I.ife  Bldg. 
Chicago,  111.,  627  West  Jackson  Blvd. 

San  Francisco,  Cal.,  766  Folsom  St. 


Denver,  Colo.,  1621  17th  St. 

Atlanta,  Ga.,  421  Wesley  Building. 

Buffalo,  N.  Y.,  41  East  Eagle  St. 

Seattle,  Wash.,  425  New  York  Block. 

Los  .\ngeles.  Cal.,  551  So.  Los  Angeles  St. 


Northern  Electric  &  Mfg.  Co.,  Limited,  Montreal. 
Northern  Electric  &  Mfg.  Co.,  Limited,  Toronto. 
Northern  Electric  &  Mfg.  Co.,  Limited,  Winnipeg. 
Northern  Electric  &  Mfg.  Co.,  Limited,  Regina. 
Northern  Electsic  &  Mfg.  Co.,  Limited,  Calgary. 
Northern  Electric  &  Mfg.  Co.,  Limited,  Vancouver. 


December  30,  19 ii 


H.”  Switch  wm  Op 

More  Energy 


than  any  other  oil  switch  ever  made.  It  has  a  large 
amount  of  oil  over  the  contacts,  has  a  heavy  main  con¬ 
tact  for  carrying  the  current,  and  a  “husky”  auxiliary  con¬ 
tact  which  will  break  the  cur¬ 
ia  ^  rent  under  a  large  head  of  oil. 


All  of  the  contacts,  pri¬ 
mary  and  secondary,  are  al¬ 
ways  under  the  oil  at  all 
positions  of  their  travel. 


We  do  not  use  air  switches 
to  carry  most  of  the  current 
and  put  only  the  secondary 
under  oil.  Neither  have  we 
got  a  lot  of  useless  air  spaces 
about  the  switch.  Every 
cubic  inch  of  the  switch  is 
filled  with  oil,  and  the  oil  pot 
is  dead.  Live  oil  pots,  that 
have  to  be  separated  by  large 
air  spaces,  cost  money  and 
reduce  the  breaking  capacity 
of  the  switch. 


t  Electrical  Mfg.  C 

Manufacturers  of  Electrical  Protective  Devices 

BOSTON.  MASS.,  U.  S.  A. 


New  York  City,  39  Cortlandt  St. 

Kansas  City,  618  Dwight  Bldg. 

Pittsburg,  Pa..  219  Lewis  Block. 
Philadelphia,  Pa.,  1011  Mutual  Life  Bldg. 
Chicago,  111.,  627  West  Jackson  Blvd. 

San  Francisco,  Cal.,  766  Folsom  St. 


Denver,  Colo.,  1621  17th  St. 

.\tlan:a,  Ga..  421  Wesley  Building. 

Buffalo.  N.  Y.,  41  East  Eagle  St. 

Seattle,  Wash.,  425  New  York  Block. 

Los  .\ngeles.  Cal..  551  So.  Los  Angeles  St. 


Northern  Electric  &  .Mfg.  Co.,  Limited.  Montreal. 
Northern  Electric  &  .Mfg.  Co.,  Limited,  Toronto. 
Northern  Electric  &  .Mfg.  Co.,  I.imited,  Winnipeg. 
Northern  Electric  &  Mfg.  Co.,  Limited,  Regina. 
Northern  Electric  &  Mfg.  Co.,  I.imited,  Calgary. 
Northern  Electric  Sr  Mfg.  Co..  Limited.  Vancniivee 
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VoL.  58,  No.  27. 


The  Hand  Is  Strong, 
I  Though  Light 


You  have  seen  that  the  indicatiiijr  hand 
of  the  Eveready  direct-current  meter  is 
made  of  a  single  piece  of  metal,  instead 
of  many  pieces.  You  immediately  recog¬ 
nized  the  advantages  of  fewer  processes 
in  manufacture  and  less  chances  for 
trouble  when  the  instrument  is  in  use. 

But  in  addition  to  these  advantages,  this 
construction  gives  strength  and  lightness. 

Dimensions  being  equal,  a  single  piece 
of  metal  naturally  would  be  preferred 
for  strength,  to  several  parts  glued  to¬ 
gether.  But  in  the  Eveready  indicating 
hand  there  is  an  additional  reason  for 
strength.  The  shank  of  the  indicating 
hand  is  a  flat  bar — not  a  tube. 

Constant  striking  against  the  side  of  a 
delicate  tube  would  be  very  likely  to  dent 
it,  and  once  dented  it  would  soon  bend  or 
break.  Tn  the  Eveready  meter  only  the 
edge  of  the  shank  (a  flat  aluminum  bar) 
comes  in  contact  with  the  cushion  spring. 

There  is  no  chance  of  denting  or  bend¬ 
ing  it. 

There  are  several  other  ways  in  which 
trouble  is  avoided  and  strength  obtained 
in  the  Eveready  meters.  Get  a  copy  of 
our  bulletin  Nd.  323  and  become  ac- 
(luainted  with  them.  It  will  be  mailed 
upon  request. 

American  Ever  Ready  Co. 

304.322  Hudson  Street 
New  York  City 

BOSTON  CHICAGO 

NEW  ORLEANS  SAN  FRANCISCO 

>  III  / 


1. 
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I  EoUer=^miti)  Co. 

X  .MAKERS  OF 

t  INSTRUMENTS  AND  CIRCUIT 

t  BREAKERS 

* 

^  . . 

I  Colwmtjia  ileter  Co. 

X  MAKERS  OF 

I  INTEGRATING  WATTMETERS 

* 

* 

I  Hartmann  Sc  Praun 

-tf  MAKERS  OF 

*  PREGI5ION  FREQUENGY 

:  METERS 

-F 

^  ALL  ARE  REPRESENTED  BY 

I  MACHADO  &  Roller 

^  Monadnock  Block  203  Braadway  Oliver  Building 
^  Chicago  Naw  York  City  Pllliburg 

•ti 

^  ALL  D.ATA  SUPPLIED  ON  APPLICATION 

■k 


ADVERTISING  COPY 

Advertising  forms  begin  panting 
on  Monday  preceding  the  date  of 
issue. 

CHANGES  OF  COPY 

received  on  Monday  until  10  A.  M. 
will  appear  in  the  issue  of  that 
week,  but  no  proofs  can  be  sub¬ 
mitted  before  publication. 

NEW  ADVERTISEMENTS 

(not  changes  of  copy)  received  on 
Wednesday  until  noon  can  appear 
in  the  issue  of  that  week,  but  no 
proofs  can  be  shown. 

IF  PROOFS  ARE  REQUIRED 

before  printing,  changes  of  copy 
and  copy  for  new  advertisements 
must  be  in  our  hands  ten  days  in 
advance  of  the  date  of  ' pubh* cation. 

The  paper  is  dated  every  Saturday. 
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CUTLER-HAMMER 


PRINTING  PRESS  CONTROLLERS  ] 


The  Cutler-Hammer  line  of  printing  press  control¬ 
lers  includes  apparatus  for  every  type  and  size  of  press 
— single  motor,  two  motor,  four  and  eight  motor  equip¬ 
ments.  This  company  has  been  designing  and  manu¬ 
facturing  motor  control  apparatus  exclusively  for 
nearly  20  years.  W  e  are  pioneers  in  the  development  of 
controllers  for  printing  presses. 

Hand-operated,  semi-magnetic,  and  full  magnetic  or 
automatic  types  are  made,  each  in  various  styles  to  suit 
every  possible  condition.  For  other  machinery  found 
in  the  pressroom  we  have  just  as  complete  lines  of 
motor  starters  and  speed  regulators. 

Carpenter  Types 

There  are  over  100  standard  types  and  sizes  of 
Carpenter  Type  Controllers^  Practically  every  refine¬ 
ment  of  control  can  be  provided.  The  operation  is  by 
means  of  a  forward  and  backward  moving  handle. 
These  controllers  are  the  original  Carpenter  type,  often 
imitated  but  never  equalled. 

Magnetic  Types 

The  magnet  type  provide  automatic  control  of  the 
press  from  small  control  stations,  which  may  be  placed 
at  different  parts  of  the  press,  convenient  for  the 
operator.  The  action  of  the  controller  itself  is  entirely 
automatic,  protecting  the  motor  and  press  at  all  times. 

“The  Kohler  System”  of  Control 

“The  Kohler  System”  of  magnetic  printing  press 
control  embraces  the  highest  developed  line  of  printing 
press  controllers  on  the  market.  By  means  of  push 
buttons,  smooth  starting,  accurate,  precise  and  infallible 
speed  control,  slow  down,  quick  stop,  etc.,  can  be  easily 
accomplished. 


In  New  York  and  Brooklyn  there  are  over  250 
Kohler  equipments,  over  150  in  Chicago,  50  in  Philadel¬ 
phia.  and  in  Washington  every  daily  paper  has  this 
system.  There  are  also  twenty  or  more  installations  in 
the  Government  Printing  Plant. 

Put  your  printing  press  control  problems  up  to  Cutler- 
Hammer.  Whether  for  a  large  newspaper  establish¬ 
ment  or  for  a  small  job  printer;  for  a  combination  of 
the  largest  w’eb  presses  down  to  a  small  flat-bed  press, 
Cutler-Hammer  can  best  provide  the  control  equipment 
for  each  case.  You  are  also  assured  of  the  backing 
of  the  largest  manufacturer  of  motor  controlling 
apparatus  in  the  world. 

Standard  apparatus  for  both  direct  current  and 
alternating  current  equipments  can  be  furnished. 

This  type  of  Kohler  _ 

controller  is  for  use 
with  job  rotary  or  flat 
bed  presses. 

With  this  controller 
one  push  button  sta¬ 
tion  is  usually  located 
for  the  convenience  of 
the  feeder  and  an¬ 
other  at  the  delivery 
end. 


From  either  station 
the  operator  can  start, 
increase  or  decrease 
the  speed,  brinn  the 
bed  of  the  press  to 
any  desired  position, 
and  stop  the  press. 


The  pressman  can 
also  lock  the  press 
when_  working  in  the 
machinery  by  pushing 
a  “Safe-Stop”  button. 
Possibility  of  injurv 
to  press  or  motor  is 
also  eliminated. 


THE  OUTLER-HAMMER  MFC.  COMPANY 


NEW  YORK»  KOSTUW,  PIIIF  ADFT  PITT  4  PTTTQniTPPTT  r*T  i?\rirT  axttv 

^PACTFir'TovkT  ArFXTS  Od*  c  Chestnut  sV  Kers^^Ba^k ’Kldg.  SfieM  Bldg.’ 

1  .ACIFIC  CO.‘\ST  AGF.KTS.  Otis  &  Squires,  S79  Howard  St.,  San  Francisco,  229  Sherlock  Bldg.,  Portland,  and  W.  B  Palmer 

416  East  3rd  St.,  Los  Angeles.  ’  ’ 


CHICAGO, 

Peoples  Gas  Bldg. 


BOSTON, 

176  Federal  St. 


Largest  Manufacturer  of  Electric 
Controlling  Devicei  in  the  World. 


Milwaukee 


Write  to-day  for  Printing  Press 
Control  Literature. 


Any  of  Our  Offices  Will  Answer 
Your  Inquiry  Promptly. 
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This  Doubl 


e  Contact  Key  Is  Essential 
Where  Two  Circuits  Are  to  Be  Closed 


^  It  is  particularly  useful  in  Wheatstone’s  bridge  experiments,  as  it  closes  the  two  circuits 
in  succession. 

^  The  upp>er  contact  closes  the  battery  circuit,  the  current  through  the  bridge  and  coils 
thus  being  made  to  assume  a  steady  condition  before  the  galvanometer  is  connected. 

^  The  springs  are  long,  of  hard -rolled  German  silver  and  so  mounted  that  all  are  of  the 
same  length,  thus  giving  the  key  an  easy,  even  touch. 

^  Ask  for  our  Catalog  of  Laboratory  and  Electrical  Testing  Apparatus. 

Manufacturers  of  Surveying  Instruments,  Standard 
Weights  and  Measures,  Accurate  Thermometers 


W.  &  L.  E.  GURLEY 


TROY,  NEW  YORK 


DOWN  GOES  THE  OIL  BILL 


One  Power  Station  it  effectinf  an  appronunata  atTinc  si 
60%  in  cylinder  oil  threugk  tka  not  af 


OILDAG 


Rough  Roads  Can’t  Injure 

The  Sangamo 

Built  Like  A  Watch” 

Amperehour  Meter 


This  new  Scientific  Lubricant  containa  DaAocculatad  Graph¬ 
ite  which  remaina  in  Perfect  Suapcnaien  in  oil.  It  ia  aaM  in 
condenaed  farm  for  charfing  1.  5,  10  or  50  gallona  af  afl. 
It  adds  to  idant  efficiency  at  reduced  coat  of  operatfan. 

We  want  ta  tend  you  Booldet  416  E.  Sand  your  adfiraaa. 


International  Aeheson  Graphite  Company 

Niagara  Falla,  N.  Y 

General  AmhU  for  Oildag,  made  by 
Acbeaon  Oildag  Co. 


because  its  moving  element  floats  in  mercury,  and 
no  amount  of  jar  or  shock  can  possibly  harm  the 
meter,  virhether  used  on 
a  truck  or  pleasure  car. 

You  can  always 
a  glance  exactly  how 

much  energy  is  left  in  ^ 

Every  Central  Station  J 

Manager  should  write  ""A  ! 

to-day  for  detailed  in-  L 

Our 

Technical  Bulletins 

Sangamo  Electric  Co. 

Springfield,  111. 

CHICAGO  NEW  YORK 

617.631  W.  Jackaon  Blvd.  50  Church  Street 

H.  W.  Young,  Mgr.  M.  B.  Chase,  Mgr. 


THE  INDUSTRIAL  LINE 

Indicating  and  Racnrding 


uges  Thermometen 

romatera  Tachotnatara 

y  “Induatrial'*  Efficiency  Instrumai 
Send  for  General  Bulletin  A  C  44. 


THE  INDUSTRIAL  INSTRUMENT  Ca 

Naw  York  Fozboro,  Mass.,  U.  S.  A  Cbieaan 


Hand  Tachometer 


BENJAMIN’S 

IN-IM-I-TA-BLE  9-0-3 

Write  for  Quantity  Discounts 
on  Your  1911  Requirements 

BENJAMIN  ELECTRIC  MFC.  CO. 

New  York  Chicago  San  Francisco 


Q  '  '  '  ,  '  ' 


December  30,  1911. 
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S-H’’  Standardizing  Set 


PLATING  DYNAMO 
FIELD  RHEOSTATS 


IVe  Build 
a  com¬ 
plete  line 
of  Plating 
Rheoatats 
for 

Individual 


For 

Low 

Voltage 

Self- 

Excited 


and  Line 
Control 


ratort 


“Jlie  Siemens  &  Halske  Standardizing  Set  is  well 
adapted  for  the  accurate  checking  of  switchboard  in¬ 
struments  (especially  where  stray  fields  of  constant 
intensity  exist)  and  service  Watthour-Meters  in  posi¬ 
tion.  It  is  also  well  adapted  to  checking  portable  indi¬ 
cating  instruments  where  the  accuracy  desired  is  not 
greater  than  that  afforded  by  reading  the  milli-volt- 
meter  of  the  Standardizing  Set  of  0.2  of  a  division.” 

— From  Report  of  Electrical  Testing  Laboratories. 

Write  for  Descriptive  Bulletin  706 


JAMES  G.  BIDDLE 


Electrical  Measuring  Instruments 

1211-1213  Arch  Street  Philadelphia 

Be  sure  to  visit  our  tieiv  Exhibition  Room 


Ward  Leonard  Electric  Co. 


Bronxvllle 
N.  Y. 


A  distinguishing,  we  might 
almost  say  exclusive,  feature 

Line  of 

Ammeters  and  Voltmeters 

is  their  extreme  flexibility,  adapting  them  to  prac¬ 
tically  every  use  required  in  modem  practice. 

Ask  for  Bulletin  E.W. 

Hoyt  Electrical  Instrument  Works 

Penacook,  N.  H. 

Sales  Offices: 

161  Bummer  Street,  Boston,  Mass.  136  Liberty  Street.  New  York 

80  Michigan  Avenue.  Chicago,  Ill. 


This  Keystone  Ammeter  is  supplied  of  accuracy 
guaranteed  sufficient  for  scientific  and  laboratory  work. 

In  the  regular  Keystone  instruments  of  this  type 
perfect  balance  between  inductance  and  capacity  has 
been  so  nearly  secured  that  no  appreciable  error  is 
found  in  its  indications. 

For  use  on  Alternating  or  Direct  Current  without 
modification. 

.\sk  for  Catalog  Xo.  14  complete  with  details. 


CONDENSERS 

Variable  condensers.  Fixed  condensers  of  all  capacities  and  dielec¬ 
tive  strengths. 

Experimental  and  Commercial  Wireless  Telegraph  Apparatus. 

Marconi  Wireless  Telegraph  Co.,  of  America 

Dept  W.  CLIFF  STREET,  NEW  YORK 


BOSTON 

170  Summer  Street 


NEW  YORK 

Hudson  Terminal  Building 


PITTSBURG 
Westinghouse  Building 


Volts 

1  amperes 

i  First  Step  Last  Step 

Ohms  of 
Rheostat 

List 

Price 

5 

20 

4 

1 

.0 

$8.00 

.s 

40 

8 

0 

.5 

8.00 

5 

60 

12 

0 

.33 

9.00 

80 

16 

0 

.25 

14.00 

5 

100 

20 

0 

.2 

16.00 

6 

i  18 

3.6 

1 

.2 

8.00 

6 

!  .16 

7.2 

0 

.6 

8.00 

6 

54 

10.8 

0 

.4 

9.00 

6 

72 

14.4 

0 

.3 

14.00 

8 

15 

3 

2 

.0 

8.00 

8 

30 

6 

1 

.0 

8.00 

8 

45 

9 

0 

.66 

9.00 

8 

60 

12 

0 

.5 

14.00 

8 

7*5 

15 

0 

.4 

14.00 

Si 

/i 


't 
1  i 

I 
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THERMOMETER 


FOR 


GENERATORS, 
TRANSFORMERS, 
“  ETC. 


A  tou^^h,  flexible  bulb,  less  than  1/25  inch  thick,  is  inserted  into  or  built  into  the 
vitals  of  machine  and  the  temperature  accurately  read  on  indicator.  The  distance 
separating  the  bulb  and  indicator  is  without  effect  upon  the  accuracy.  Any  number 
of  Inilbs  may  be  read  upon  one  indicator  with  selector  switch.  With  proper  in¬ 
stallation  acctiracy  C.  or  better. 

This  is  the  thermometer  to  use  in  machinery;  first,  because  it  gives  the  tempera¬ 
ture  of  the  center,  the  hottest  part  of  the  machine  and  not  its  air  or  oil-cooled 
surface;  second,  because  the  temperature  is  read  at  the  switchboard  and  not  at  out 
of  the  way  places  over  the  machines. 

THE  LEEDS  &  NORTHRUP  COMPANY 

ELECTRICAL  MEASURING  INSTRUMENTS 


4903  STENTON  AVENUE 


PHILADELPHIA,  PA. 


Ttiis  Diagram 
Shows  How 
Simple  It  Is 


Li— 

I 


Afaroff 


to  wire  up  a  Sundh  Pressure  ! 

Regulator  for  starting  a  small  1. 

motor  without  the  use  of  a 
starting  resistance. 

The  double  pole  type  of 
Pressure  Regulator  is  shown,  o 

but  in  many  cases  of  Direct  ' 

Current  and  single-phase  Al¬ 
ternating  Current,  asingle  pole 

type  can  be  used.  It  may  be  also  adapted  for  starting  A.  C.  Motors  of  two 
or  three  phases,  three  wire,  or  two  phases,  four  wire  when  it  is  permissible  to 
open  two  circuits  and  to  run  the  neutrals  direct  to  the  motor. 

The  Sundh  Catalog  contains  detailed  information.  Shall  we  send  it? 

SUNDH  ELECTRIC  COMPANY 

NEW  YORK,  1).  S.  A. 


December  30,  1911 


** Hello!  Mr.  Brown,  Manager? 
Yes — He  Is  In  the  Plant — I’ll 
Locate  Him  in  a  Second  and 
Have  Him  Talk  to  You  from 
Wherever  He  Is” 

The  Instantaneous  Service  with  the 
Code  Call  and  General  Alarm  Tele¬ 
phone  System.  No  Additional  Bells, 
Circuits,  or  Special  Ringing  Apparatus 

The  No.  A-5597  P.  B.  X.  Switchboard 


Increases  the  efficiency  of  your  inside  organization 
just  as  the  outside  telephone  has  made  it  possible  to 
extend  business  operations  a  thousand  fold. 

‘‘Just  a  minute”  may  be  of  vital  importance — if  often 
means  a  lost  business  opportunity.  But  with  the  1*.  B.  X. 
Switchboard  every  member  of  your  organization  can  be 
reached  instantly,  whether  he  is  at  his  desk  or  in  the 
most  remote  part  of  your  plant.  It  saves  running  about, 
climbing  stairs,  loss  of  time,  chance  of  mistakes.  In¬ 
formation  is  obtainable,  and  instructions  may  be  given 
personally,  w-ithout  watting  or  inter¬ 
rupting  an  interview  at  what  may 
be  the  critical  moment  in  an  important  transaction. 

The  P.  R.  X.  Switchboard  saves  time  at  every  turn.  One 
minute  with  it  will  do  business  that  ordinarily  requires  ten. 

.And  now  we  offer  you  an  added  time-saving  feature  in  the 

Code  Call  and  General  Alarm  Telephone  System 

One  extra  key  mounted  on  the  key  shelf  of  the  No.  .\-5597  P.  B-  X. 

Switchboard,  enables  your  operator  to  code  ring  every  bell  on  the 
system  at  the  same  time  without  interrupting  or  annoying  any  conver¬ 
sation  that  may  be  going  on  in  the  office  or  factory. 

By  this  additional  feature  any  member  of  your  organization  may  be 
found  and  talked  with  in  a  second,  whenever  he  is  wanted,  wherever 
he  may  be.  The  officers  of  your  company  as  well  as  others  having 
regular  duties  in  the  plant  are  at  liberty  to  leave  their  desks  and  get 
closer  in  touch  with  the  daily  problems  of  their  business.  This  new 
system  is  now  being  successfully  used  by  Bausch  &  Lomb  Optical  Co. ; 

D.  Armstrong  &  Co.;  Cileason  Tool  Works;  L.  .\dler  Bros.  &  Co.,  of 
Rochester.  V  Y..  and  many  other  well-known  firms. 

Think  of  the  increased  efficiency— the  saving  of  time,  trouble,  and 
money  it  will  mean  in  your  office,  factory  or  store.  Just  dictate  a  note 
on  vour  letterhead  koti’  asking  for  our  interesting,  illustrated  free 
Booklet  No.  2907  and  full  particulars  about  this  wonderful  efficiency 
increasing  system.  .\  diagram  of  your  factory  and  a  statement  from 
you  as  to  the  types  of  telephones  desired,  will  enable  us  to  give  you  a 
complete  estimate  of  the  cost  of  equipping  your  plant  with  modern 
Quality  Telephone  apparatus. 


No.  A-5597  Switchboard.  Kf- 
ficient  design,  most  compact 
and  tliorouglily  accessible. 

30  lines  capacity. 


Directors 


om 


Purchasing 


Stromberg-Carlspn  Telephone  Mfg.  Co 

Rochester,  N.  Y.,  U.  S.  A, 

Chicago,  HI. 

Los  Angeles,  Cal. 


Kansas  City,  Mo. 
Seattle,  Wash. 


j 
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Now  is  the  Time  to 
Push  Sales  of  the 

5TOLEX 

Electric 
Heating  Pad 

For  all  the  demands  which  the  cold 
weather  creates 


Replaces  the  Hot  Water  Bottle 

“Will  not  cool  off”  stays  hot  as  long  as 
desired. 

Temperature  Automatically  Controllable. 

Light  and  Flexible  may  be  used  in  any 
position. 

Soft  and  Soothing  to  the  most  sensitive 
skin. 

As  a  Foot  Warmer  it  is  much  used  by 
invalids  and  elderly  people. 

Always  Ready  for  instant  use. 

Cost  of  Using  about  \  cent  per  hour. 

Send  for  descriptive  circular 

Simplex  Electric  Heating  Co. 

CAMBRIDGE,  MASS. 

New  \ork  Ckica^o*  Monadnock  Block  San  Prancisco 
25  \V.  42nd  St.  Belleville,  Ont.  612  Howard  St. 


I 


Hosiam 


“Electricity  to  Heat** 

— has  these  advantages : 

cleanliness — it  is  free  from  products 
of  combustion, 
uniform  distribution, 
precision  and  ease  of  control, 
high  temperature  available  in  a  com¬ 
pact  space. 

The  field  for  “Electricity  to  Heat”  is  not  only  a  broad 
one,  but  is  growing  rapidly  as  its  benefits  are  con¬ 
tinually  making  themselves  felt. 

The  needs  of  this  field  are  met  by  the  line  of  “Hos¬ 
kins”  Electric  Furnaces. 

In  these  the  advantages  of  “Electricity  to  Heat,’’ 
are  brought  to  industrial  .service  through  the  applica¬ 
tion  of  the  “Hoskins”  patented  Nickel-Chromium 
resistance  element. 

To  grasp  the  importance  of  “Electricity  to 
Heat”  and  to  know  the  means  by  which  you  can 
best  profit  by  it — an  investigation  of  the  “Hos¬ 
kins”  Products  is  worth  your  time — now 

Write  to-day  for  our  "Bulletins" 

Hoskins  Manufacturing  Company 

Electric — Furnaces,  Pyrometers  and  Heating  Appliances 

467  Lawton  Avenue,  DETROIT.  tSj 


Latest  Addition  to  World*s  Market 
of  Electric  Heating  Devices 

Delco  Ornamental  Stove 


Especially  designed  for  use  on 
the  dining  table.  Neat,  effi¬ 
cient,  fool-proof  and  moder¬ 
ately  priced. 

Equipped  with  three  heat  in¬ 
dicating  snap  switch. 

Diamond  Electric  Company 

Binghamton,  N.  Y. 


-A 


) 


The  Shelton 


Bair  Dryer 


Throws  both  Hot  ami  Cold  air.  Weighs  only  2  lbs.  f 
Iluilt  to  rim  on  110  volts' direct  and  alternating  cur- 
rents;  also  220  volts. 

The  Shelton  Electric  ^'ihrators  are  standard  the  V 
world  over. 

We  manufacture  20  different  styles  of  massage  ma¬ 
chines.  Dealers!  There  is  money  made  in  selling 
Shelton  Vibrators  and  Hair  Dryers.  .Agents  wanted 
everywhere.  Write  for  catalog  and  quotations. 


SHELTON  ELECTRIC  CO. 

13  W.  42d  Street  branch 

.  30  E.  Randolpl 

New  York  rhio.oo.  fii 


LINDSTROM.  SMITH  COMPANY 


218  SOUTH  Wi\Bi\SH  AVE..  CHICAGO 

Manufacturers  of  White  Cross  Electric  Vibrators 


declric  Store  aad 
Toaater. 


Electric  Irons,  Electric  Hair  Dryers,  Small  Electric  Motors, 

Medical  Batteries, 
Therapeutic  Lamps, 
Electric  Stoves  and 
Toasters. 


Electric  Hair  Dryer.  10  Differeat  .Styles.  Small  Electric  Mater.  Electric  Iroa. 

tSencl.  fox*  Oxxx:'  OaLciloif  ^  o#  S 


Are  You  a  Careful  Lamp  Buyer? 

The  careful  lamp  buyer  is  appealed  to  by  Columbia  Lamps  and  Columbia 
Service:  because,  they  stand  the  exacting  quality  tests  and  give  satisfaction. 

Progressive  effort  has  kept  Columbia  Lamps  in  the  forefront  for  22  years. 
Progressive  effort  has  developed  the  Columbia  Drawn  Wire  Mazda  Lamp.  Pro¬ 
gressive  lamp  buyers  specify  Columbia  Mazdas  because  they  give  tripled  light 
and  tripled  service. 

Our  “Mazda  Line”  now  includes  laqaps  for  every  service. 

We  manufacture  all  sizes  of  Carbon,  Gem,  Tantalum  and  Mazda  lamps. 

COLUMBIA  INCANDESCENT  LAMP  CO. 

Eatablished  1889 

Equitable  Building,  St.  Louis,  Mo. 

Boston,  178  Devonshire  Street  Minneapolis,  909  Security  Bank  Building 

New  York,  Suite  406,  225  Fifth  Avenue  Memphis,  Randolph  Building 

Philadelphia,  1221  Real  Estate  Trust  Building  Dallas,  713  Elm  Street 

Chicago,  320-326  South  Fifth  Avenue  San  Francisco,  155  New  Montgomery  'St. 

Denver,  231  isth  Street 
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Corinthian  Standard 
Patented 


GREETINGS 


'I;\' 

If  I  light  which 
illumines  the 
road  to  prosperity 
burn  steadily  for 
you.  -  -  - 

Now  You  Know! 


FLOUR  CITY 
ORNAMENTAL 
IRON  WORKS 

Minneapolis,  Minn. 


n  TUNGSTEN  POSTS 


Ornamental  Lighting 
Posts  for  all  purposes. 

We  have  just  what 
you  require  among 
our  thousand  differ¬ 
ent  models. 

We  manufacture  all 
posts  used  for  N.  Y. 

City  lighting. 

Catalogues  and 
special  designs 
on  application. 

Correspondence  solicited 

The  J.  L  Mott  Iron  Works 

118-120  Fifth  Ave.,  New  York  City 


2046  J. 


High  Efficiency 

Reflectors 


“Opalux”  “Camia” 
“Gletieco”  “Carrara” 


Artistic  and  Efficient 


“The  Glass  Without  the  Glare*’ 


THE  OPALUX  COMPANY 
258  Broadway,  New  York  City 

New  England  Representatives, 
Pettingell-Andrews  Co., 

Boston,  Mass. 

Western  Representatives,  Canadian  Representatives, 

Central  Electric  Company,  Canadian  General  Elec.  Co., 
Chicago,  111.  Toronto,  Canada. 

Eastern  Representatives, 

H.  C.  Roberts  Electric  Supply  Co., 

Philadelphia,  Pa. 


The  Artificial  Lighting 

OF  THE 

Cathedral  of  St.  John  the  Divine 

IS  PRODUCED  BY 

Frink  Reflectors 


St.  Louis.  Mo.  1  D  C'DlNIIf  San  Francisco  Cal, 
Cleveland.  O.  Seattle.  Wash. 

24tli  St.  &  loth  Ave. 

NEW  YORK  2 


BOSTON 


Samson  Spot  Cord 

WAT  ERPROOFED 
Outlasts  all  other  cord  and  all  metal 
suspension  devices.  It  provides  the 
most  economical  method  of  suspend¬ 
ing  arc  lamps.  The  proof  is  yours 
for  a  word. 

Also  samples. 

Write. 

Trade  Mark  Reg.  U.  S.  Pat.  Off. 


h:. 


ELECTRICAL  SUPPUES 


THE  CHEAPEST  IN  THE  EAST 


COMPARE  OUR  PRICES 


Approved  Rubber- Covered  Wire,  No.  14.. ..$5.50  per  M 

Push-Button  Switches  with  plates . 35  each 

Snap  Switches . 1255  each 

LOOM  . 17.50  per  M.  4.50  per  coil 

Mn  I  f  |k|  ASK  FOR  PRICES 

.  KU  1  KlN  287  15th  Avenue.  NEWARK.  N.  J. 


“STAVE” 

The  Longest  Life  from  the 
Shortest  Flaming  Arc 
Lamp 


Our  New  “Highland” 
Line  of  Electric,  Gas  and 
Combination  Fixtures 

The  same  methods  as  used  In  the  manu¬ 
facture  of  our  portables  will  be  adopted  in 
these  fixtures  and  when  shipped  they  will 
be  mechanically  correct,  plumb  and  square. 


STANDARD  RENEWED 
LAMPS— 9  CENTS 


BOSTON  INCANDESCENT  LAMP  CO. 
DANVERS,  MASS. 


The  Lamp  ior  City  Lighting,  Factory  Lighting,  Any  Lighting 

Stave  Electrical  Company 

Main  Office:  131  Hudson  St.,  New  York 
Western  Office:  4S2  Monadnock  Block,  Chicaco,  III. 
Canadian  Representatives:  Enaineerina  Equipment  and  Supply 
Co.,  Montreal,  Can. 


These  fixtures  are  winners  and  prices 
low.  Line  itKiudes  fixtures  of  all  kirxls. 
Tungsten  fixtures,  showers  and  brackets. 


Write  ior  Illustrations  and  mention  "Highland"  Line 


The  Goodwin  &  Kintz  Co. 


100-135  Hours  per  Trim 

Strong,  sturdy  carbons — globea 
always  clean. 

One  pair  of  carbons  only — No 
Magazine. 

Total  height  of  lamp  is  but  32” 

Positive,  steady  feed  produces  un¬ 
flickering  white  or  yellow  light. 

550  watts — 3000  C.  P. 

Bums  on  10  amp.  constant  po¬ 
tential  and  constant  (  current 
circuits. 


Stalio.-  Ci 


Winsted,  Conn. 


ireii 


ECONOMICAL,  EFFICIENT  LIGHTING 

of  streets,  parks,  boulevards,  etc.,  is  best  secured  bv  use  of 

UNION  LAMP  STANDARDS 

(PATENTED) 

Where  one  lamp  is  sufficient  for  present  needs,  as  in  thinly  settled 
districts,  it  is  not  necessary  to  install  a  new  standard  when  there  is  a 
later  demand  for  more  light,  as  additional  arms  may  readily  be  attached. 

Union  Lamp  Standards  are  very  different  from  the  ordinary  foundry 
product.  The  only  cast  iron  parts  are  the  base  and  top — the  shaft  is 
made  of  such  high  grade  material  as  Toncan  Metal  which  may  bend,  but 
will  not  break. 

Union  Lamp  Standards  can  be  furnished  painted,  or  with  copper, 
brass  or  bronze  finish,  at  prices  that  will  make  the  use  of  cast  iron  stand¬ 
ards  seem  extravagant. 

Write  for  further  particulars  and  list  of  over  100  other  cities  where 
installations  have  been  made. 

The  Union  Metal  Manufacturing  Company, 
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TOMATK  MOTOR  STARTERS, 

TIN6  M4CNEIS,  CONTTOUEIIS.  EIC 

CONSULT 

THE  ELECTRIC  CONTROLLER  &MFG.  CO. 

CLEVELAND.  0. 


Hugo  Reisinger 

Sole  Importer  of  “Electra**  and 
“Excello”  Carbons 

11  Broadway,  New  York 


Electric  Soldering  and  Branding  is  more  efficient  and 
economical  than  any  other  method 

“Vulcan  Trade  Mark" 

Soldering  and  Branding  Irons 

arc  the  ONLY  successful  Klci  tric  So1<lerinj{  and  Branding  Tools  on  the 
market. 

The  manufacturers  of  >our  cit>  slumhi  use  the  VI'IA'AN  System  of 
soUiering  and  branding. 

Central  stations  and  supply  dealers  write  for  full  information 

VULCAN  ELECTRIC  HEATING  COMPANY 
1110  Military  Road,  Buffalo,  N.  Y. 


of  all  types  are 


Excello'  Flaming 
Carbons 


Standard 


“Electra”  Carbons 


For  Enclosed  Arc  Lamps 


require  minimum  cleaning  and  trimming 
expense,  because  their  percentage  of 
waste  is  extremely  low.  They  are'  pure, 
fine-grained  and  homogeneous.  Being 
absolutely  straight  and  of  uniform  di¬ 
ameter  throughout,  they  are  not  likely 
to  jump  or  stick,  ami  therefore  help  to 
secure  steady  light.  “Electra”  Carbons 
will  very  materially  miproxe  the  per¬ 
formance  of  any  good  arc  lamp. 


“Excello 


FLAMING 

ARCS 


cAim  Before  purchasing  try  them 


THE 

CXCELLO  me  Lmp 


Quality  of  carbons  has  more  to  do  with 
the  brilliancy  of  light,  in  flaming  arc  il¬ 
lumination,  than  the  construction  of  the 
lamp  itself,  which  is  merely  the  agency 
for  maintaining  the  arc  in  operation. 
“Excello”  Flaming  Carbons  have  fully 
proved  their  efficiency  in  the  converging 
type  of  flaming  arc  lamp. 

They  give  pearl,  yellow,  red  or  brilliant 
white  light,  and  will  give  e.xcellent  re¬ 
sults  in  any  flaming  arc  lamp  of  the  con¬ 
verging  type. 


COMFMIY 


H.  M.  HIRSCHBERG,  President 

32  E.  20th  St.,  New  York 

CHICAGO  6J1  West  Jackson  Boulevard  CLEVELAND;  337  Superior  Avenue.  N.  V« 

BOSTON:  184  Franklin  Street  PHILADELPHIA:  Kelth'l  Bnlldlnr 


Hygrade 


iungjltea 
Sign  Lamp 
5  watU 
10  to  13  yolta 
Liat  40c 
Guaranteed  Life 
2.000  hours 


Not  the  Label 
but  what  the 
Label  stands  for 

Send  for  our 
Independent 
Proposition 


Hygrade  Incandescent  Lamn  Co. 


136  Liberty  Street 
New  York 

Philadelphia 
St.  Loula 


Factory 

Danyors,  Mass. 

Chicago  Seattle 

Pittsburgh  I 


S 


i.'  • 


i 


•> 
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For  Better  Illumination  Everywhere 


for  street,  office,  factory  or  industrial  works 


Plania  Carbons 


TRADE  MARK, 


TRADE  MARK. 


They  are  the  only  satisfactory,  homogeneous 
carbons  for  every  type  of  lamp. 

Plania  Carbons  for  open  arcs,  enclosed  arcs, 
flaming  arcs,  and  moving  picture  machine. 
Try  them  and  be  convinced 


H.  M.  Hirschberg  >  IMPORTER 
30  East  20th  Street,  New  York 

General  Distributors 

CENTRAL  ELECTRIC  CO.,  320  S.  Fifth  Avenue,  Chicago 

Sole  Representatives  in  Canada 
CANADIAN  CARBON  CO.,  Ltd..  96  King  St.,W.Toronto,Ont. 


TRADE  MARK. 


The  Thompson  Automatic 

Cut-Out  Hanger 


Effectively  solves  the 
flaming  arc  problem. 

Stops  the  use  of  huge 
cranes  for  trimming  and 
cleaning  the  lamps. 

Does  away  with  un¬ 
sightly  and  dangerous  fes¬ 
toons  of  conductor  wires 
usually  seen  dangling  from 
lamps  which  are  lowered 
for  trimming  under  present 
practise. 

Makes  daily  trimming 
and  cleaning  a  quick  and 
easy  performance  in  safety 
on  the  ground,  and  insures 
increased  life  and  efficiency 
for  the  lamps. 

Ask  for  details. 


“full-on,”  “dim,”  “low,”  “’way-down”  and  “out” 
— and  you  decrease  your  bill  each  time. 

That’s  what  the  Dim-A-Lite  will  do  for  you. 
It’s  not  a  lamp — it’s  simply  a  turn-down  attach¬ 
ment  for  standard  lamps. 

It’s  fireproof,  foolproof  and  unbreakable.  As 
easy  to  attach  as  the  lamp  itself.  A  pull  on  the 
cord  and  it  operates. 

Sample  to  any  address,  prepaid,  $i  oo. 

.Ask  for  full  data. 


Wirt  Electric  Specialty  Company 

Germantown,  Pa. 

Federal  Electric  Co.,  Chicago. 

Canadian  General  Electric  Co..  Ltd.,  Toronto. 

E.  Simon  Itrunschwig  et  Cie.,  7  Rue  des  Messageries,  Paris. 


The  Thompson  Electric  Co. 

337  Superior  Ave.,  N.  W.  Cleveland,  O. 


►  FOUR 

CHANGES  OF  LIGHT  ^ 

Wt9t9rm'Cl9ffr»e 


LIBRARY 


There  is  an 
Inter-phone 
for  every 
condition  of 


There  is  an 
Inter-phone 
for  every 
condition  of 


])urse 


TRADE  MARK 


SELECTIVE  RINGING— COMMON  TALKING 


This  is  the  equipment  for  the  residence"or  business  establishments  where 
it  is  desired  that  only  one  bell — that  of  the  station  called — shall  ring, 
and  where  a  common  talking  circuit  will  suffice. 

Complete  stocks  at  our  nearest  house — in  three  standard  sizes — two, 
five  and  nine  stations,  both  desk  and  wall  types. 

Bulletin  No.  262  gives  complete  details.  It  is  ready  for  you — write  for 
it  to-day. 


WESTERN  ELECTRIC  COMPANY 


Manufacturers  of  the  6,000,000  ’“Bell”  Telephones 

New  York  Atlanta  St  Paul  Dallas  Los  Angeles  "SAVE  TIME  AMD  FREIGKT* 

Buffalo  Chicago  Milwaukee  Omaha  Seattle  ><^23S)>v 

Philadelphia  Indianapolis  Saint  Louis  Oklahoma  City  Salt  Lake  City 

Boston  Cincinnati  Kansas  City  San  Francisco  Portland 

Pitisburg  Minneapolis  Denver  Oakland  ( 

Montreal  Toronto  Winnipeg  Vancouver  ^conPAHw 

Antwerp  London  Berlin  Paris  Johannesburg  Sydney  Tokyo  — 'W  , 

Address  the  house  nearest  you. 

EQUIPMENT  FOR  EVERY  ELECTRICAL  NEED  "mDHOKI  OUR  NEAREST  HOUSE* 


EVERY  BEU  lElf  PHONE  IS 
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Voi..  58.  So. 


Service  Economy 

means  vastly  more  than  “low 
first  cost.”  It  means  that 
when  you  install 


“Diamond  H” 

Switches  and  Receptacles 

you  have  installed  a  product  that  will 
deliver  high  and  continued  satisfaction 
in  service.  Service  that  will  redound 
to  your  credit  and  reflect  upon  all 
the  rest  of  the  job. 


And  this  is  so  because  every  phase  of 
switch  and  receptacle  construction  has 
been  and  is  constantly  being  studied 
by  our  engineers.  No  detail  is  too 
small — no  improvement  so  unimpor¬ 
tant  as  to  be  slighted  or  overlooked 
in  our  manufacturing  processes.  And 
every  detail  is  considered  more  partic¬ 
ularly  from  the  service  end  than  from 
the  standpoint  of  the  manufacturer. 

Let  the  catalog  help  you  to  Switch 
and  Receptacle  Service  Economy. 


The  Hart  Mfg.  Co. 

Hartford,  Conn. 

New  York  Boston  Chicago  Pittsburg 

San  Francisco  Denver  Toronto  London,  Eng. 


December  30,  1911. 
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The  City  of 
Edison-Mazda-Light 

This  “city”  will  appear  during  January  and  February  in 
1  (),()()(),()()()  copies  of  forty  magazines  and  newspapers. 

It  will  be  as  far-reaching  in  its  effect  as  the  Edison-Dream- 
Comes-True  advertisement  which  it  supplements. 

The  following  magazines,  circulating  hundieds  (])erha])s 
thousands)  of  copies  in  your  territory,  will  carry  this  advertising: 


Magazines 


Nezvs^apers 

Assoc.  Sunday  Magazine,  Feb.  4 
Boston  Post 
New  York  Tribune 
Philadelphia  Press 
Washington  Star 
Baltimore  Sun 
Pittsburgh  Post 
Buffalo  Courier 
Detroit  News-Tribune 
Chicago  Record-Herald 
St.  Louis  Republic 
Minneapolis  Journal 
Denver  Rocky  Mountain  News 

.Monthly  Magazine  Section,  Jan.  14 
Boston  Globe 

Philadelphia  North  American 
Washington  Post 
Pittsburgh  Dispatch 
Cincinnati  En(|uirer 
St.  Louis  Globe-Democrat 
Chicago  Tribune 
San  Francisco  Call 


General  Electric  Company 

Main  Lamp  Sales  Office:  Principal  Office: 

Harrison,  N.  J.  Schenectady,  N.  Y. 


American  Magazine 

Jan. 

.\rchitectural  Record 

1  an. 

Building  Management 

Jan. -Feb. 

Cavalier-Scrapbook 

Feb. 

e'entury 

Jan. -Feb. 

Cosmopolitan 

Feb. 

Everybody’s 

Jan. 

Illuminating  Engineer 

Jan. 

McClure’s 

Feb. 

Munsey’s 

Jan.-Feb. 

Popular  Electricity 

Jan.-b'eb. 

Review  of  Reviews 

b'eb. 

Scrapbook 

Jan. 

System 

Jan.-l'eb. 

World’s  Work 

Feb. 

Weeklies 

Collier’s  Weekly 

Dec.  30 

Independent 

Jan.  4 

Scientific  American  1 

an.  13-Feb.  10 

Saturday  Evening  Post 

Jan.  20 

.American  .Architect 

Jan.  17 

/ 


WEBER  UNIVERSAL  SOCKETS 


FIXTURE 

PENDENT 

WALL 


KEY 

KEYLESS 

PULL 


INTERCHANGEABLE 


,^1^^  Shell  may  be  in- 
BhA  serted  in  cap  by  a  ^ 
straight  push,  not 

a  in  twenty  or  forty 
positions  only,  but 
absolutely  any¬ 
where  (in  an  infin- 
ite  number  of 
positions.) 

In  every  position  they 
’  are  securely  locked 

m  against  separation. 

The  lock  against  rotation 
comes  into  play  auto- 
matically  when  needed. 

[f;  WEBER  UNIVERSAL 


Accept  No 
Substitute* 


Kerite  Insulated  Wire  and  Cable  Company 

Incorporated  by  W.  R  BRIXEY 

(iKNKKAI.  OKKK 

Hudson  Terminal,  30  Church  Street,  New  York 

WtMTKRN  OFFICK 

Peoples  Gas  Building,  CHICAGO  2 


ALL  JOBBERS  OF  ELECTRICAL  SUPPUES 


Hbnrt  D.  Sbars,  General  Sales  Agent,  131  State  St. 
Boston,  Mass. 


GOOD  INSULATION  IS  GOOD  POLICY 

FOR  AIR  DRYING  AND  FLEXIBILITY 
USE 

STERLINO  BLACK  ARMATURE  LACQUER 


Round — Square— Flat 

MAGNET  WIRE 

ALL  INSULATIONS 

STANDARD  UNDERGROUND  CABLE  CO. 

BOSTON  DIITCDITDCU  D/I  St'*  LOUIS 

NEW  YORK  rinSBllKbll,  rA.  CHICAGO 


The  Sterling  Varnish  Company 

MANCHESTER.  ENG.  PITTSBUR^PA. 

Pioneers  in  the  Electrical  Field  S 


ya  T  value  of  coal  ordinarily  varies  from  9,000  to  15,000 

B  B  B.  t.  u  The  ash  content  of  coal  ordinarily  varies  from  4  p.  c. 

A  A  ki^  20  p.  c.  Other  variables  are  important.  Tests  of  coal  are 

made  by  us  for  many  careful  purchasers  who  begrudge  the  cost  of  their  ash  pile.  Write  for  our  coal  booklet. 

ELECTRICAL  TESHNC  LABORATORIES.  SOth  SIreel  and  East  End  Avenne,  New  York,  N.  T. 


FISHED 


Approved  by  Underwriters*  Laboratories 
WHlTEjOUTSIDE.  INSULATED  COATING  INSIDE 


Write  lor 
PARTICULARS 


Branch  Offices: 

New  York  Pittsburg  Chicago 

St.  Louis  Atlanta 


Pacific  Coast  .Agents:  John  Roebling’s  Sons  Co. 


CD  ) 

^•1  1 

I  s\  \ 

^'1  pSj 

[ »!  *  l*^m\ 

WOR 


DbCKMDER  30,  I9II. 


ELECTRICAL  WORLD. 


67 


NEW  WESTON  INSTRUMENTS 

A  Full  Line  of  Alternating  Current  Switchboard 
Indicating  Instruments 


Is  offered  by  this  company,  comprising 

WATTMETERS,  Single  and  Polyphase  FREQUENCY  METERS 

POWER  FACTOR  METERS  AMMETERS  SYNCHROSCOPES  VOLTMETERS 

and  New  Models  of  Weston  D.  C.  Instruments  to  match 


This  whole  group  of  instruments  embodies  the  results  of  several  years’  exhaustive  study  and  scientific  investigation  of  all  the  complex 
electrical  and  mechanical  problems  involved  in  the  development  of  durable,  reliable,  sensitive  and  accurate  instruments  for  use  on  alter¬ 
nating  current  circuits.  • 

Every  detail  of  each  of  these  instruments  has  been  most  carefully  studied  and  worked  out,  so  as  to  be  sure  that  each  shall  fully  meet 
the  most  exacting  requirements  of  the  service  for  which  it  is  intended.  Neither  pains  nor  expense  has  been  spared  in  the  effort  to  produce 
instruments  having  the  highest  possible  life,  the  best  possible  scale  characteristics,  combined  with  great  accuracy  under  the  most  violent 
load  fluctuations  and  also  under  the  many  other  trying  conditions  met  with  in  practical  work.  Every  part  of  each  instrument  is  made 
strictly  to  gauge  and  the  design  and  workmanship  and  finish  is  of  the  highest  order  of  excellence. 

We  invite  the  most  critical  examination  of  every  detail  of  each  member  of  the  group.  We  also  solicit  the  fullest- investigation  of  the 
many  other  novel  features  and  very  valuable  operative  characteristics  of  these  new  instruments,  and  request  a  careful  comparison  in  all  these 
respects  with  any  other  make  of  instrument  intended  for  like  service.  We  offer  them  as  a  valuable  and  permanent  contribution  to  the  art 
of  electrical  measurement.  Their  performance  in  service  will  be  found  to  justify  the  claim  that  no  other  make  of  instruments  approach 
them  in  fitness  for  the  service  required  from  A.  C.  Switchboard  indicating  instruments. 

Full  particulars  of  design,  construction,  prices,  etc.,  are  given  in  Catalogue  W-I6.  Write  for  it. 


Weston  Electrical  Instrument  Company 

Main  Office  and  Works,  Newark,  N.  J. 


New  York,  114  Liberty  St. 
Chicago,  1504  Monadnock  Block. 
Boston,  176  Federal  St. 
Philadelphia,  342  Mint  Arcade. 
Birmingham,  Brown  Marx  Bldg. 
St.  Louis,  915  Olive  St. 


Denver,  1725  California  St. 

San  Francisco,  682  Mission  St. 
New  Haven,  29  College  St. 
Cleveland,  1522  Prospect  Ave. 
Montreal,  410  St.  James  St. 
Toronto,  6  Wellington  St.  East 


Mexico,  2a  Capuchinas  40. 

London,  Audrey  House,  Ely  Place, 
Holborn. 

Paris,  12  Rue  St.  Georges. 

Berlin,  Genest  Str,  5,  Schoenberg. 
Winnipeg,  147  Bannatyne  Ave.  ^st 


ORIGINAL  patentee*  for  the  Drop  Ferood  Com 
mutator  Bar.  Catalot  Itat  3m>  styiM  fev  all 
Standard  Railway  and  Stationary  Motors  and  Gene¬ 
rators.  Drop  forged,  of  a  single  piece  of  pure  Lake 
Copper.  Special  prices  to  large  consumers.  Drop 
forgings  of  all  descriptions. 

The  Billiogs  &  Spencer  Co. 

HARTFORD.  CONN. 

^  LONDON,  8  Lost  Lsss,  Aldsrsgst*  St. 


Office:  50  CharcN  St.,  New  York  City.  Works:  rortsaioatk,  Va. 

The  Wyckoff  Pipe  &  Creosoting  Co. 

W’yckoff  Creosoted  Conduit  for  Underground  Wires.  Millions  of 
feet  in  use;  oyer  25  years’  service  without  decay;  cheapest  to  lay. 
Creosoted  Paving  Blocks  for  yards  and  buildings.'  Creosoted  Cross 
Arms.  Poles  and  Lumber 

SEND  FOR  CATALOGUE  “F.” 


FRICTION  OR  OIL— 
WHICH  COSTS  MOST? 


Poor  Oil  Is  Expensive.  Good  Equipment  Deserves 

"Anti-CorrosiveCylinderOil” 

We  will  prove  to  you,  by  sending  enough  for  a  60 
day  test,  that  “A.C.C.”  is  the  best  and  cheapest 
although  not  the  lowest  in  FIRST  COST. 

If  it  fails  to  “show  you”  we  will  accept  your  basis 
\  of  value  in  settlement. 

“Heads  you  win,  Tails  we  lose.” 

/tl/illInrD  nil  send  for  one  or  more  barrels  to-day. 

WM  E.  H.  KELLOGG  &  CO. 

243-244  South  St.  NEW  YORK 

Established  FIFTY-THREE  years  ago  3 


^  B.  Tranxformer  Componad 

The  formulae  used  in  the  manufacture  of  our 
O.  B.  Transformer  Compound  has  become  rec¬ 
ognized  as  the  only  oil-proof  coil  filler  on  the 
market. 

Test  your  oil-proof  Compounds  for  absolute 
oil-proof  qualities. 

Why  not  use  THE  original  instead  of  expen- 
sive  substitutes. 

Write  us  for  more  complete  information. 

STANDARD  VARNISH  WORKS 

New  York  Chicago  London 

International  Varnish  Co.,  Limitod,  Toronto,  Canada 


Motor  and  Transformer  Data 

OF  EFFICIENCY  IN  STEEL  SHEETS  GIVEN  IN  CURVE  106-501 

FOLLANSBEE  BROS.  CO.,  PITTSBURGH,  PA..  Makers  , 
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ALPHABETICAL  INDEX  TO  ADVERTISERS. 


Leeds  &  Northrup  Co .  28 

Leffel  &  Co.,  James .  90 

Leslie  &  Co.,  A.  C .  27 

Le  Valley  Vitae  Carbon  Brush 

Co . »7 

Light,  Heat  &  Power  Corpn _ 72 

Lincoln  Electric  Co .  88 

Lindstrom,  Smith  Co .  31 

Link-Belt  Co .  81 

l.ippincott  Glass  Co .  34 

Locke  Insulator  Mfg.  Co .  13 

Lombard  Governor  Co .  90 

Lowell  Ins.  Wire  Co .  8 

Ludlow  Valve  Mfg.  Co .  91 


Machado  &  Roller .  24 

Machinery  Brokerage  Co .  75 

Manhattan  Dial  Co .  14 

Manhattan  Elec.  Supply  Co....  19 
Marconi  Wireles  Telegraph  Co. 

of  America .  27 

Maris  Bros .  88 

Marshall,  Wm .  14 

Massachusetts  Chemical  Co....  3 

Massachusetts  Elec.  Mfg.  Co...  2 

Matthews  &  Bro.,  W.  N .  100 

MacGovern.  Archer  &  Co . 75 

McGraw-Ilill  Book  Co .  82 

McIntosh,  Seymour  &  Co .  93 

McLennen  &  Co.,  K .  77 

McMeen  &  Miller....  1 .  72 

McNeil,  Ralph  .  72 

Meirowsky  Bros .  4 

Mershon,  Ralph  D .  72 

Mica  Insulator  Co .  5 

Michigan  Pipe  Co .  94 

Miller,  Luther  L .  72 

Mitchell,  Rand  Mfg.  Co .  15 

Mohawk  Electric  Co .  20 

Moloney  Electric  Co .  16 

Monitor  Controller  Co .  14 

Moore,  A.  F .  8 

Moore  Light  Co .  34 

Morgan  Crucible  Co.,  Ltd . 88 

Morse  Chain  Co .  92 

Mott  Iron  Works,  J.  L .  32 

Murray  Iron  Works .  97 


National  Automobile  Shows....  80 

National  Carbon  Co .  34 

National  Conduit  &  Cable  Co...  7 

National  India  Rubber  Co . 100 

National  Metal  Molding  Co....  100 

Neall,  N.  J .  72 

New  England  Butt  Co .  8 

New  Process  Rawhide  Co . 88 

New  York  Ins.  Wire  Co . 100 

Noeggerath,  J.  F .  72 


Ridgway  Dyn.  &  Eng.  Co . 97 

Robbins  &  Myers  Co .  86 

Rockwood  Mfg.  Co .  89 

Roebling’s  Sons  Co.,  John  A...  6 

Roessler  &  Hasslacher  Chem.  Co.  5 

Roller-Smith  Co . 24 

Rome  Wire  Co .  5 

Roth  Bros.  Co .  86 

Rutkin,  M .  33 


Safety  Ins.  Wire  &  Cable  Co...  7 

Samson  Cordage  Works .  32 

Sand  Point  Lumber  &  Pole  Co.  12 

.Sanderson  &  Porter .  72 

Sangamo  Electric  Co .  26 

Sargent  &  Lundy .  73 

Scofield  Eng^  Co .  73 

Sears,  Henry  D .  42 

Shelton  Elec.  Co .  31 

Simplex  Electric  Heating  Co...  30 

Simplex  Elec’l  Co .  5 

Smieton,  A .  80 

Smith  Co.,  S.  Morgan .  90 

Smith,  Kerry  &  Chace .  73 

Speer  Carbon  Co .  81 

Splitdorf,  C.  F .  86 

Sprague  Electric  Works . 6,  8 

Standard  Underground  Cable  Co.  42 

Standard  Varnish  Works . 67 

Star  Porcelain  Co .  14 

States  Co .  14 

Stave  Electric  Co .  33 

Sterling  Varnish  Co .  42 

Stevens  Stave  Co.,  B.  F .  10 

Steward  Mfg.  Co.,  D.  M..’ .  15 

Stone,  John  Stone .  73 

Stone  &  Webster  Eng’g  Corp...  73 

Storer,  Simon  B .  73 

Stow  Mfg.  Co .  81 

Stromberg  Carlson  Tel.  Mfg.  Co.  29 
Sundh  Electric  Co .  28 


Thomas,  Percy  H .  73 

Thomas  &  Sons  Co.,  R .  12 

Thompson  Electric  Co .  36 

Triumph  Electric  Co .  87 

Trumbull  Electric  Mfg.  Co .  20 

Trump  Mfg.  Co .  91 

Turner-Fricke  Mfg.  Co .  97 


Underwriters’  Laboratories,  Inc.  73 

Union  Electric  Co .  14 

Union  Metal  Mfg.  Co .  33 

United  States  Light  &  Heating 
Co .  18 


Acheson  Graphite  Co.  (Interna- 

tinal)  . 26 

Alberger  Condenser  Co .  94 

Alberger  Pump  Co .  94 

Allis-Chalmers  Co .  93 

.\merican  Battery  Co .  19 

•American  Blower  Co .  91 

American  Bridge  Co .  73 

.American  Conduit  Mfg.  Co....  9 

.American  District  Steam  Co....  94 
American  Electrical  Works. ....  .100 
American  Enameling  Machinery 

Co .  4 

.American  Ever  Ready  Co .  24 

American  Platinum  Works .  14 

'American  Sewer  Pipe  Co .  9 

American  Sheet  &  'Tin  Plate  Co.  86 

.American  Steel  &  Wire  Co .  4 

American  Vitrified  Conduit  Co..  15 

.American  V’ul.  Fibre  Co .  7 

Andrews,  Ernest  J .  72 

.Archbold-Brady  Co .  5 

.Arnold  Co .  72 

.Atlantic  Ins.  Wire  &  Cable  Co.  4 

.Atwater-Kent  Mfg.  Works .  19 

.Automatic  Electric  Co .  9 


Babcock  &  Wilcox  Co .  93 

Baehr,  William  A .  72 

Baker  &  Co.,  Inc . 100 

Baker  Ice  Machine  Co .  95 

Ball  Engine  Co .  96 

Baltimore  Machine  Products  Co.  17 

Barnes  Co.,  Wallace .  14 

Barstow  Co.,  W.  S .  72 

Baum  Co.,  F.  G .  72 

Belden  Mfg.  Co .  <J 

Bell  Electric  Motor  Co .  78 

Benedict  &  Burnham  Mfg.  Co..  7 
Benjamin  Electric  Mfg.  Co....  26 

Berlin  Mills  Co .  2 

Biddle,  I.  G .  27 

Billings  &  Spencer  Co .  67 

Blake  Signal  Mfg.  Co .  12 

Blake  &  Knowles  Steam  Pump 

Works  .  97 

Boston  Incandescent  Lamp  Co.  33 

Bridgeport  Brass  Co . 100 

Bristol  Co . 100 

Brookfield  Class  Co .  12 

Buffalo  P'oundry  &  Mach.  Co...  15 

Burke  Elec.  Co .  86 

Byllesby  &  Co.,  H.  M .  72 


Cadillac  Elec.  Mfg.  Co .  34 

Campbell  Elec.  Co .  17 

Carbondale  Machine  Co .  95 

Card  Index  .  75 

Carlisle  &  Finch  Co .  34 

Carpenter  Tan  &  Die  Co.,  J.  M.  91 

Cary  Spring  Works .  14 

(  entral  Station  Eng’g  Co .  72 

Central  Station  Htg.  &  Construc¬ 
tion  Co. . . . 72 

Century  Electric  Co .  85 

Chicago  Fuse  Mfg.  Co .  18 

Cincinnati  Tool  Co .  10 

Clayton  &  Craig  .  72 

Coal  &  Iron  National  Bank . 77 

Colonial  Sign  &  Ins.  Co .  15 

Columbia  Incandescent  Lamp  Co.  31 

Columbia  Meter  Co .  24 

Commercial-Research  Co .  5 

Commonwealth  Edison  Co . 77 

Condit  Electric  Mfg.  Co.... 22,  23 

Cope,  T.  J .  15 

Corliss  Carbon  Co . 81 

Covington  Mach.  Co .  92 

Cravath,  T.  R .  72 

Crocker- Wheeler  Co . 1,  87 

Cutler-Hammer  Mfg.  Co .  25 

Cutter  Co .  21 


D.  &  W.  Fuse  Co .  2 

Day  &  Zimmerman .  72 

Dayton  Globe  Iron  W’orks  Co...  91 

IVane  Steam  Pump  Co . 97 

Dearborn  Drug  &  Cnem.  Wks...  93 

Deming  C« .  91 

Detroit  Fuse  &  Mfg.  Co .  17 

Detroit  Ins.  Wire  Co . 100 

Diamond  Elec.  Co .  30 

Diamond  Rubber  Co .  8 

Diamond  State  Fibre  Co .  14 

Directorv  of  Engineers . 72,  73 

Dixon  Crucible  Co.,  Joseph....  93 
Driver  Harris  Wire  Co .  3 


Dunbar  Bros.  Co .  14 

Duncan  Elec.  Mfg.  Co .  17 

Dugets  &  Son .  75 


Eck  Dynamo  &  Motor  Co . 86 

Kidredge  Elec.  Mfg.  Co .  19 

Electric  .Appliance  Co .  18 

Electric  Bond  &  Share  Co .  77 

Electric  Cable  Co .  6 

Electric  Controller  &  Mfg.  Co..  35 
Electric  Service  Supplies  Co....  11 

Electric  Speedometer  Co . 20 

Electric  Storage  Battery  Co .  19 

Electrical  Alloy  Co . . .  6 

Electrical  Engineers’  Equip.  Co.  10 
Electrical  Testing  Laboratories..  42 

Electrical  World .  84 

Electro  Dynamic  Co . 85 

Elliott  Co .  91 

Emerson  Electric  Mfg.  Co . 88 

Engineers,  Directory  of . 72,  73 

Enterprise  Electric  Co .  16 

Esterline  Co . 100 

Excello  .Arc  Lamp  Co .  35 


Fibre  Conduit  Co .  9 

Flour  City  Ornamental  Iron 

Works .  32 

Follansbee  Bros.  Co .  67 

Ford  Motor  Car  Co .  79 

For  Sale  Ads . 74,  75,  78 

Fort  Wayne  Electric  Works...  83 

Franklin  Steel  Co .  4 

Freeman  Electric  Co.,  E.  H....  20 
Frink,  1.  P .  32 


G.  &  W.  Elec.  Spec.  Co .  14 

Cieneral  Bakelite  Co .  7 

General  Electric  Co . 39,  40,  41 

Geometric  Tool  Co .  92 

Goodwin  &  Kintz  Co .  33 

Giould  Storage  Battery  Co .  19 

Graner-Mahoney  Contracting  Co.  9 

Ciregory  Electric  Co .  74 

Gurley,  W.  &  L.  E .  26 


Harrison  Safety  Boiler  Wks....  94 

Hartford  Faience  Co .  20 

Hart  Mfg.  Co .  38 

Hazard  Mfg.  Co .  6 

Heany  Fireproof  Wire  Co .  4 

Heming  Mfg.  Co .  9 

Hemingray  Glass  Co .  10 

Hess-Bright  Mfg.  Co .  88 

Hirschberg,  H.  M .  36 

Hoffman,  Geoij[c  W .  77 

Holmes  Fibre-Graphite  Co .  81 

Holyoke  Machine  Co .  91 

TIoskins  Mfg.  _Co.... .  30 

Houston,  Edwin  1 .  72 

TToyt  Elec.  Ins.  Works .  27 

Hubbard  &  Co . •. .  8 

Hubbell,  Harvev,  Inc .  2 

Humphrey,  C.  W .  72 

Humphrey,  Henry  H .  72 

Hygrade  Incandescent  Lamp  Co.  35 


Imperial  Porcelain  Works .  15 

Inniana  Rub.  &  Ins.  Wire  Co.  .  3 

Industrial  Instrument  Co .  26 


Tackson,  D.  C.  &  W.  B .  72 

Taroslaw,  D .  4 

Teandron.  W.  J .  87 

Jenkins  Bros . 100 

Tohns-Manville  Co.,  H.  W .  15 

Jordan  Bros .  87 


Kellogg  &  Co.,  E.  H .  67 

Kerite  Ins.  Wire  &  Cable  Co...  42 

Kerr  Turbine  Co .  96 

Keystone  Elec’l  Instrument  Co..  27 

Kimble  Elec  Co . . .  86 

Klein  &  Sons.  Mathias .  7 

Knowles.  C.  S .  42 


Ohio  Brass  Co .  13 

Opalux  Co .  32 

Ostrander  &  Co.,  W.  R .  15 

Otto  Gas  Engine  Works .  93 


Packard  Electric  Co .  17 

Page  &  Hill  Co .  10 

Paiste  Co.,  H.  T .  19 

Paragon  Sellers  Co .  13 

Partridge,  Arthur  S .  75 

Peerless  Electric  Co .  88 

Pelton  Water  Wheel  Co .  90 

Pepper,  Tr.,  David .  72 

Phillips  Ins.  Wire  Co . 100 

Pierce.  Richardson  &  Neiler....  72 

Pignolet,  Louis  M .  19 

Pillshury,  Charles  L .  72 

Pittsburgh  High  Voltage  Ins.  Co.  12 

Pittsburgh  Transformer  Co .  16 

Pittsburgh  Valve  Fdry.  &  Con¬ 
struction  Co .  94 

PI  as  Mica  Co .  4 

Pyrene  Mfg.  Co .  77 


Reed,  W.  Edgar . 

Reisinger,  Hugo . 

Reliance  Elec.  &  Eng.  Co . 

Rpvnolds  Electric  Flasher  Mfg. 

Co . 

Richmond  Elec.  Co . 


Vacuum  Glass  Co .  34 

Vulcan  Electric  Heating  Co....  35 


Wagner  Electric  Mfg.  Co . 85 

Want  Ads  . 76,  78 

Ward  Leonard  Electric  Co . 27 

Waterbury  Co .  6 

Western  Electric  Co .  37 

Western  Lumber  &  Pole  Co...  12 
Westinghouse  Elec.  &  Mfg.  Co., 

98,  99 

Weston  Elec’l  Inst.  Co .  67 

White  &  Co.,  J.  G.,  Inc .  73 

Willard  Storage  Battery  Co .  19 

Williams,  Gardner  S .  73 

Wirt  Elec.  Spec.  Co .  36 

Woodmansee,  Davidson  &  Ses¬ 
sions  . 73 

Woodward  Governor  Co .  91 

Wyckoff  Pipe  &  Creosoting  Co..  67 


Yale  &  Towne  Mfg.  Co .  91 

York  Mfg.  Co .  95 

Young,  C.  G .  73 


Zimmerman  Co.,  W.  H .  73 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS. 


Air  Compressors. 

•  Allis-Chalmers  Co. 

Ludlow  Valve  Mfg.  Co. 

Ammeters,  Voltmeters.  (See 
Instruments,  Electrical.) 

Anchors,  Guy. 

Matthews  &  Bro.,  W.  N. 

Annunciators. 

Ostrander  &  Co.,  W.  R. 

Western  Electric  Co. 

Asbestos  Wood. 

Johns-Manvllle  Co.,  H.  W. 

Attorneys. 

Miller,  Luther  L. 

Automobiles. 

Ford  Motor  Car  Co. 

Automobile  Shows. 

National  Automobile  Shows. 

Ball  Bearings. 

Hess-Bright  Mfg.  Co. 

Batteries,  Dry-Cell. 
Johns-Manvllle  Co.,  H.  W. 

Batteries,  Primary. 

American  Ever  Ready  Co. 
Manhattan  Elec’l  Supply  Co. 

Batteries,  Storage. 

American  Battery  Company. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
United  States  Light  &  Htg. 
Co. 

Willard  Storage  Battery  Co. 
Bells. 

Manhattan  Elec’l  Supply  Co. 
Ostrander  &  Co.,  W.  R. 
Stromberg-Carlson  Tel.  Mfg. 
Co. 

Western  Electric  Co. 

Blowers. 

American  Blower  Co. 

Boilers. 

Babcock  &  Wilcox  Co. 
Harrison  Safety  Boiler  Wks. 
Murray  Iron  Works. 

Boiler  Cleaners. 

Elliott  Company. 

Bolts.  Expansion. 

Hubbard  &  Co. 

Bond  Testers. 

Machado  &  Roller. 

Books,  Technical. 

Mc(3raw-Hlll  Book  Co. 

Boosters. 

Crocker-Wheeler  Co. 

Rldgway  Dynamo  &  Eng.  Co. 
Triumph  Electric  Co. 

Western  Electric  Co. 
Westlnghouse  Elec.  &  Mfg.  Co. 

Boxes,  Fire-Alarm. 

Baltimore  Machine  Products 
Co. 

Boxes,  Fuse. 

Detroit  Fuse  &  Mfg.  Co. 
Matthews  &  Bro.,  W.  N. 

Boxes,  Junction. 

Chicago  Fuse  &  Mfg.  Co. 

D.  &  W.  Fuse  Co. 

Sprague  Electric  Works. 

Boxes,  Meter  &  Service. 
Johns-Manvllle  Co.,  H.  W. 

Boxes.  Outlet. 

Chicago  Fuse  Mfg.  Co. 

D.  &  W.  Fuse  Co. 

Sprague  Electric  Works. 

Brackets  and  Pins,  Metal. 
Hubbard  &  Co. 

Bridges. 

American  Bridge  Co. 

Brushes,  Dynamo. 

Corliss  Carbon  Co. 

Holmes  Fibre  Graphite  Co. 
Jeandron,  W.  J. 

Le  Valley  Vltse  Carbon  Brush 
Co. 

Morgan  Crucible  Co.,  Ltd. 
National  Carbon  Co. 

Speer  Carbon  Co. 

Bushings. 

Condlt  Electrical  Mfg.  Co. 


Cable  Bells. 

Electrical  Engineers’  Equip¬ 
ment  Co. 

Cable  Racks. 

Cope,  T.  J. 

Cable  Rollers. 

Matthews  &  Bro.,  W.  N. 

Cable  Splicing  Joints. 

Matthews  &  Bro.,  W.  N. 

Cabling  Machinery. 

New  England  Butt  Co. 

Car  Heaters,  Electric. 

Simplex  Electric  Heating  Co. 

Car  Lighting. 

United  States  Light  &  Htg. 
Co. 

Carbon. 

Acheson  Graphite  Co.  (Inter¬ 
national.) 

Hirchberg,  H.  M. 

Jeandron,  W.  J. 

National  Carbon  Co. 

Relslnger,  Hugo. 

Castings. 

Triumph  Electric  Co. 

Chains,  Driving. 

Link-Belt  Co. 

Morse  Chain  Co. 

Circuit  Breakers. 

Condi  t  Electrical  Mfg.  Co. 
Cutter  Co. 

General  Electric  Co. 

Machado  &  Roller. 

Sundh  Electric  Co. 

Ward  Leonard  EHectrlc  Co. 
Western  EHectrlc  Co. 
Westlnghouse  Elec.  &  Mfg.  Co. 

Clamps,  Ground  Connection. 
Belden  Mfg.  Co. 

Clamps,  Guy. 

Matthews  &  Bro.,  W.  N. 

Cleats. 

American  Vul.  Fibre  Co. 
Blake  Signal  &  Mfg.  Co. 
Colonial  Sign  &  Ins.  Co. 
Imperial  Porcelain  Co. 

Sears.  Henry  D. 

Climbers. 

Cincinnati  Tool  Co. 

Klein  &  Sons,  Mathias. 

Clips,  Cable. 

Matthews  &  Bro.,  W.  N. 

Clusters. 

Benjamin  Electric  Mfg.  Co. 
Hubbell,  Inc.,  Harvey. 

Colls,  Armature  Field. 

D.  &  W.  Fuse  Co. 

Heany  Fireproof  Wire  Co. 
Union  Elec.  Co. 

Western  Electric  Co. 

Coils,  Induction. 

Ostrander  &  Co.,  W.  R. 
Splltdorf,  C.  F. 

Western  Electric  Co. 

Colls,  Spark. 

Splltdorf,  C.  F. 

Western  Electric  Co. 

Commutators. 

Union  Elec.  Co. 

Commutator  Segments. 

Billings  &  Spencer  Co. 

Commutators,  Truing. 

Jordan  Bros. 

Compounds,  Boiler. 

Dearborn  Drug  &  Chem.  Wks. 

Compounds,  Commutator. 
McLellan  Co.,  K. 

Condensers. 

Alberger  Condenser  Co. 
Allis-Chalmers  Co. 

Deane  Steam  Pump  Co. 

Condensers,  Electric. 

Marshall,  Wm. 

Conduit  Bends. 

Fibre  Conduit  Co. 

Conduit  Fittings. 

Spraerue  Electric  Works. 


Conduit  Rods. 

Cope,  T.  J. 

Conduits,  Interior. 

American  Conduit  Mfg.  Co. 
Fibre  Conduit  Co. 

Knowles,  C.  S. 

National  Metal  Molding  Co. 
Sprague  Electric  Works. 

Conduits,  Underground. 

American  Sewer  Pipe  Co. 
American  Vitrified  Conduit  Co. 
Fibre  Conduit  Co. 
Graner-Mahoney  Contracting 
Co. 

Johns-Manville  Co.,  H.  W. 
Michigan  Pipe  Co. 

National  Conduit  &  Cable  Co. 
Wyckoff  Pipe  &  Creosotlng 
Co. 

Controllers. 

Allis-Chalmers  Co. 

Crocker- Wheeler  Co. 
Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg.  Co. 
General  Electric  Co. 

Monitor  Controller  Co. 

Simplex  Electric  Heating  Co. 
Sundh  Electric  Co. 

Ward  Leonard  Electric  Co. 
Westlnghouse  Elec.  &  Mfg.  Co. 

Conveying  Machinery.  (Coal, 
Ashes,  etc.) 

Link-Belt  Co. 

Morse  Chain  Co. 

Cooling  Towers. 

Alberger  Condenser  Co. 

Cord,  Arc  Lamp. 

American  Vul.  Fibre  Co. 
Samson  Cordage  Works. 

Cord,  Flexible. 

American  Electrical  Works. 
Belden  Mfg.  Co. 

Sprague  Electric  Works. 

Cord,  Trolley. 

Samson  Cordage  Works. 

Crane  Motors. 

Crocker-Wheeler  Co. 

Sprague  Electric  Works. 
Triumph  Electric  Co. 

Western  Electric  Co. 
Westlnghouse  Elec.  &  Mfg.  Co. 

Cranes,  Traveling. 

Maris  Bros. 

Cross-Arms 

Berlin  Mills  Co. 

Western  Electric  Co. 

Cut-Offs. 

D.  &  W.  Fuse  Co. 

Sears,  Henry  D. 

Wyckoff  Pipe  &  Creosotlng  Co. 

Cut-Outs,  Automatic. 

Thonjpson  Electric  Co. 

Designers,  Electric. 

Esterline  Co. 

Sundh  Electric  Co. 

Drills,  Brick. 

Hubbard  &  Co. 

Drills,  Portable. 

Stow  Mfg.  Co. 

Drop  Forgings. 

Billings  &  Spencer  Co. 

Drying  Machinery. 

American  Blower  Co. 

Buffalo  Foundry  &  Mach.  Co. 

Dynamos,  Motors. 
Allis-Chalmers  Co. 

Bell  Electric  Motor  Co. 

Burke  Elec.  Co. 

Century  Electric  Co. 
Crocker-Wheeler  Co. 

Eck  Dynamo  &  Motor  Co. 
Electro-Dynamic  Co. 

Emerson  Electric  Mfg.  Co. 
Fort  Wayne  Electric  Worka. 
General  Electric  Co. 

Gregory  Electric  Co. 

Kimble  Electric  Co. 

Lincoln  Electric  Co. 

Peerless  Electric  Co. 

Reliance  Elec.  &  Eng'g  (3o. 
Richmond  Electric  Co. 
Rldgway  D)mamo  &  Eng.  Co 
Robbins  &  Myers  Co. 

Roth  Bros.  &  Co. 

Sprague  Electric  Works 
Stow  Mfg.  Co. 

Triumph  Electric  Co. 


Wagpier  ^lec.  Mfg.  Co. 

Western  Electric  Co. 
Westlnghouse  Elec.  A  Mfg.  Co. 

Electromagnets. 

Cutler-Hammer  Mfg.  Co. 

Elec.  Controller  &  Mfg.  Co. 
Splltdorf.  C.  F. 

Sundh  Electric  Co. 

Elevators. 

Link-Belt  Co. 

Enameled  Wire. 

Automatic  Electric  Co. 

Engineers,  Consulting. 

(See  Directory  of  Engineers.) 

Engineers,  Contracting. 

(See  Directory  of  Engineers.) 

Engines,  Gas  and  Gasoline. 
Allis-Chalmers  Co. 

Otto  Gas  Engine  Works 
’Turner-Frlcke  Mfg.  Co 

Engines,  Oil. 

(jovin^on  Machine  Co. 

Otto  Gas  Engine  Works 

Engines,  Steam. 

Allls-(jhalmers  Co. 

American  Blower  Co. 

McIntosh.  Seymour  &  Co. 
Murray  Iron  Works. 

Rldgway  Dynamo  &  Eng.  Co 
York  Mfg.  Co. 

Experimental  Apparatus. 
Esterllne  Co. 

Machado  &  Roller. 

Union  Electric  Co. 

Fan  Motors. 

Century  Electric  Co. 

Eck  D^amo  &  Motor  Co. 
Emerson  Electric  Mfg.  Co. 
Fort  Wayne  Electric  Worka. 
Peerless  EHectrlc  Co. 

Robbins  A  Myers  Co. 

Sprague  Elec.  Works. 

Itnlon  Electric  Co. 

Western  Electric  Co. 
Westlnghouse  Elec.  A  Mfg.  Co. 

Fans.  (Exhaust  A  Ventilating.) 

Century  Electric  Co. 
Crocker-Wheeler  Co. 

Emerson  Electric  Mfg.  Co. 
Sprague  Elec.  Works. 

Western-  Electric  Co. 
Westlnghouse  Elec.  A  Mfg.  C«. 

Fibre.  (See  Insulating  Material.) 

Fibre  Tubing. 

American  Vul.  Fibre  Co. 

Fibre  Conduit  Co. 

Field  Coil  Pads. 

Massachusetts  Chemical  Co. 

Filters,  OII« 

Elliott  Company. 

Financial. 

Coal  &  Iron  National  Bank. 
Electric  Bond  &  Share  Co. 

Fire  Extinguishers. 

Pyrene  Mfg.  Co. 

Fixtures.  (Gas  and  Electric.) 
Benjamin  Elec.  Mfg.  Co. 

Flour  City  Ornamental  Iron 
Works. 

Goodwin  A  Klntz  Co. 
Flashers. 

Campbell  Electric  Co. 
Reynolds  Elec.  Flasher  Mfg. 
Co. 

Friction  Tape  and  Cloths. 
Johns-Manville  Co.,  H.  W. 
Massachusetts  Chemical  Co. 

Furnaces,  Electric. 

Hoskins  Mfg.  Co. 

Chicago  Fuse  Mfg.  Co. 

Condlt  Elec.  Mfg.  Co. 

D.  A  W.  Fuse  Co. 

Detroit  Fuse  A  Mfg.  Co. 
Johns-Manvllle  Co.,  H.  W. 
Sears,  Henry  D. 

Fuses. 

Chicago  Fuse  Mfg.  Co. 

Condlt  Elec.  Mfg.  Co. 

D  &  W  Fuse  Co. 

Detroit  Fuse  &  Mfg.  Co. 
Johns-Manvllle  Co.,  H.  W. 
Sears,  Henry  D. 

Fuse  Boxes. 

Matthews  A  Bro.,  W.  N. 

Fuse  Boxes,  A.  C.  Oil. 
Johns-Manville  Co.,  H.  W. 
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Qas  Lighting  ^paratu*. 
Oatrander  &  Co.,  W.  R. 
Bptitdorf,  C.  F. 

Oaugea,  Recording. 

Brlatol  Co. 

Industrial  Instrument  Co. 

Gauges,  Water  Column. 

Jenkins  Bros. 

Gears. 

New  Process  Rawhide  Co. 

Generating  Sets. 

AlliS'Chalmers  Co. 

Carlisle  &  Finch  Co. 

Triumph  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Glass. 

l.ippincott  Glass  Co. 

Globes,  Shades,  Etc. 
l.ippincott  Glass  Co. 

Of^ux  Company. 

Graphite. 

Acheson  Graphite  Co.  (Inter¬ 
national.) 

Dixon  Crucible  Co.,  Joseph. 

Grounds,  Etc. 

Paragon  Sellers  Co. 

Guards,  Inc.  Lamp. 

Electric  Service  Supplies  Co. 
Frink,  I.  P. 

Hubbell,  Inc.,  Harvey. 
Matthews  &  Bro.,  w.  N. 

Hair  Dryers. 

Shelton  Elec.  Co. 

Hangers,  Arc  Lamp. 

Thompson  Electric  Co. 

Hangers,  Cable. 

Condit  Electrical  Mfg.  Co. 
Matthews  &  Bro.,  W.  N 
Standard  Underground  Cable 
Co. 

Heaters,  Feed  Water. 

Alberger  Condenser  Co. 

Blake  &  Knowles  Steam  Pump 
Works. 

Harrison  Safety  Boiler  Works. 

Heating,  Steam. 

Amencan  District  Steam  Co. 

Heating  and  Ventilating  Appa¬ 
ratus. 

American  Blower  Co. 

Heating  Devices,  Electric. 

Cadillac  Elec.  Mfg.  Co. 
Cutler- Hammer  M^.  Co. 
Diamond  Electric  Co. 

General  Electric  Co. 

Hoskins  Mfg.  Co.  • 

Simplex  Elec.  Heating  Co. 
Vulcan  Electric  Heating  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Holsts,  Electrical  and  Steam. 
Allis-Chalmers  Co. 

Maris  Bros. 

Sprague  Elec.  Works. 

Yale  A  Towne  Mfg.  Co. 

Holsta,  Magnetic. 

Cutler- Hammer  Mfg.  Co. 

Elec.  Controller  &  Mfg.  Co. 

Hydraulic  Machinery. 
Allls-Chalmers  Co. 

Pelton  Water  Wheel  Co. 

Ice  Machines. 

Baker  Ice  Machine  Co. 
Carbondale  Machine  Co. 

York  Mfg.  Co. 

Indicators,  Speed. 

Machado  &  Roller. 


Igniters,  Gas  Engine, 
(jarllsle  A  Finch  Co. 


Jenkins  Broa. 

Instruments,  Electrical. 

Graphic. 

Bristol  Co. 

Esterline  Co. 

General  Electric  Co. 

Keystone  Electrical  Inst.  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Indicating 

American  Ever  Ready  Co. 
Atwater-Kent  Mfg.  Works. 
Eldredge  Elec.  Mfg.  Co. 


General  Electric  Co. 

Hoskins  Mfg.  Co. 

Hoyt  Klec'l  Instr.  Works. 
Keystone  EIbctrIcal  Inst.  Co. 
Machado  &  Roller. 

Plgnolet,  L..  M. 

Roller-Smith  Co. 

Wagner  Elec.  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Weston  Electrical  Instr.  Co. 

Integrating. 

Columbia  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Sangamo  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Scientific  and  Testing. 

Biddle.  J.  O. 

Esterline  Co. 

Gurley,  W,  L.  E. 

Keystone  Electrical  Inst.  Co. 
Leeds  &  Northrup  Co. 
Mohawk  Electric  Co. 

Matthews  &  Bro.,  W.  N, 

Insulating  Cement. 
Massachusetts  Chemical  Co. 

Insulating  Machinery. 

American  Enameling  Machin¬ 
ery  Co. 

New  England  Butt  Co. 

Insulating  Material. 

China  and  Porcelain. 

Colonial  Sign  A  Ins.  Co. 
General  Bakellte  Co. 

Hartford  Faience  Co. 
Hemming  Mfg.  Co. 

Imperial  Porcelain  Works. 
Locke  Insulator  Mfg.  Co. 

Ohio  Brass  Company. 
Pittsburgh  High  Voltage  Ins. 
Co. 

Star  Porcelain  Co. 

Thomas  &  Sons  Co.,  R. 
Compounds,  Paints  and  Par- 
nishes. 

Electric  Cable  Co. 

Electric  Service  Supplies  Co. 
General  Bakelite  Co. 

Hemming  Mfg.  Co. 
Massachusetts  Chemical  Co. 
Mica  Insulator  Co. 

Ohio  Brass  Company. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 

Composition,  Cloth  and  Paper. 
Massachusetts  Chemical  Co. 
Melrowsky  Bros. 

Mica  Insulator  Co. 

Fibre. 

American  Vul.  Fibre  Co. 
Diamond  State  Fibre  Co. 

Lava. 

Steward  Mfg.  Co.,  D.  M. 
Staples. 

Blake  Signal  A  Mfg.  Co. 
Goldmark  Co.,  James. 

Tape. 

American  Electrical  Works. 
Massachusetts  Chemical  Co. 
Mica  Insulator  Co.  * 

New  York  Insulated  Wire  Co. 
Standard  Underground  Cable 
Co. 

Insulators.  China,  Porcelain  and 
Composition. 

Colonial  Sign  &  Ins.  Co. 
General  Electric  Co. 

Imperial  Porcelain  Works. 
Johns-ManvIUe  Co.,  H.  W. 
Locke  Insulator  Mfg.  Co. 
Mica  Insulator  Co. 

Ohio  Brass  Company. 
Pittsburgh  High  Voltage  Ins. 
Co. 

Sears,  Henry  D. 

Star  Porcelain  Co. 

Thomas  A  Sons  Co.,  R. 
Western  Electric  Co. 

Insulators,  Glass. 

Brookfield  Glass  Co. 
Hemln^ay  Glass  Co. 

Locke  Insulator  Mfg.  Co. 

Joints,  Expansion. 

’  Alberger  Condenser  .Co. 

Lamps,  Arc. 

Excello  Arc  Lamp  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Stave  Electrical  Co. 

Western  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Lamps.  Flaming  Arc. 

Excello  Arc  l.amp  Co. 

Stave  Electrical  Co. 

Western  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 


Lamps,  Incandescent. 

Boston  Incandescent  Lamp  Co. 
Columbia  Incandescent  Lamp 
Co. 

General  Electric  Co. 

Hygrade  Incandescent  Lamp 
Co. 

Vacuum  Glass  Co. 

■Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Lamps,  Miniature. 

American  Ever  Ready  Co. 
General  Electric  Co. 

Lamps,  Replacers. 

Matthews  &  Bro.,  W.  N. 

Lamps,  Turn-Down. 

Economical  Elec.  Lamp  Co. 

Lamps,  Vacuum  Tube. 

Moore  Light  Co. 

Lava.  (See  Insulating  Material, 
Lava.) 

Lighting  Companies. 
Commonwealth  Edison  Co. 

Lightning  Arresters. 

h’lectric  Service  Supplies  Co.  • 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Line  Material. 

Archbold-Brady  Co. 

Electric  Service  Supplies  Co. 
Electrical  Engineers’  Equip¬ 
ment  Co. 

G.  &  W.  EHectric  Co. 
Johns-ManvlHe  Co..  H.  W, 
Ohio  Brass  Company. 
Stromberg-Carlson  Tel.  Mfg. 
Co. 

Western  Electric  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Lubricants. 

Acheson  Graphite  Co.  (Inter¬ 
national.) 

Dearborn  Drug  A  Chemical 
Works. 

Dixon  Crucible  Co.,  Jos. 
Kellogg  Co.,  E.  H. 

Lumber. 

Wyckoff  Pipe  A  Creosoting  Co. 

Machinery,  Grinding. 

Geometric  Tool  Co. 

Magnet  Wire. 

Automatic  Elec.  Co. 

Belden  Mfg.  Co. 

Benedict  &  Burnham  Mfg.  Co. 
D.  A  W.  Fuse  Co.. 

Heany  Fireproof  Wire  Co. 
Massachusetts  EHec.  A  Mfg. 
Co. 

Standard  Underground  Cable 
Co. 

Stromberg-Carlson  Telephone 
Mfg.  Co. 

Magnets. 

Leslie  A  Co.,  A.  C. 

Magnets,  Lifting. 
Chjtler-Hammer  Mfg.  Co. 
Electric  Controller  A  Mfg.  Co. 
Heany  Fireproof  W’lre  Co. 
Western  Electric  Co. 

Magnets,  Steel. 

Leslie  &  Co.,  A.  C. 

Mechanical  Draft. 

American  Blower  Co. 

Medical  Apparatus. 

Manhattan  Elec’l  Supply  Co. 
Plgnolet.  Louis  M. 

Splltdorf,  C.  F. 

Metals.  • 

American  Platinum  Works. 
Baker  A  Co.,  Inc. 

Metal  Polish. 

Hoffman,  Geo.  W. 

Meter  Testers. 

States  Company. 

Mica. 

Jaroslaw,  D. 

Melrowsky  Bros. 

Mica  Insulator  Co. 

Plas  Mica  Co. 

Mining  Machinery. 
Allls-Chalmers  Co. 

Crocker- W’heeler  Co. 

General  Electric  Co. 


Dynamos  and 


Model  Makers. 
Esterline  Co. 

Motors.  (See 
Motors.) 

Motor  Testers. 

States  Co. 


Cincinnati  Tool  Co. 

Novelties,  Electric. 

American  Ever  Ready  Oo. 
Carlisle  A  Finch  Co. 

Oil,  Cylinder.  (See  Lubricants.) 

Packing. 

Jenkins  Bros. 

Johns-Manvllle  Co.,  H.  W 

Panel  Boards. 

Trumbull  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co 

Photometer  Standards. 

Electrical  Testing  Labora¬ 
tories. 

Pinions,  Rawhide. 

New  Process  Rawhide  Co. 

Pipe  and  Boiler  Coverings^ 
Johns-Manvllle  Co.,  H.  W. 

Platinum. 

American  Platinum  Works. 
Baker  A  Co.,  Inc. 

Roessler  &  Hasslacher  Chem¬ 
ical  Co.  , 

Platinum  Rivets. 

Commercial  Research  Co 

Plugs. 

Condit  Electrical  Mfg.  (3o 
Hubbell,  Inc.,  Harvey. 

Palste  Co.,  H.  T. 

Sears,  Henry  D. 

Pole  Erectors. 

Matthews  &  Bro.,  W.  N 

Pole  Line  Hardware. 

Hubbard  A  Co. 

Poles. 

Sand  Point  Lumber  A  Pole  Co 
Wyckoff  Pipe  A  Creosoting  (^ 

Poles,  Arc  Lamp. 

Flour  City  (jrnamental  Iron 
Works. 

Mott  Iron  Works,  J.  L. 

Union  Metal  Mfg.  Co. 
Western  Electric  Co. 

Poles,  Brackets,  Pins,  Etc. 
Berlin  Mills  Co. 

Page  &  Hill  Co. 

Stevens  Stave  Co.,  B.  F. 
Western  Electric  Co. 

Western  Lumber  A  Pole  (}o 

Poles,  Steel. 

Franklin  Steel  Co. 


terlal,  China  and  Porcelain.) 

Potentiometers. 

Biddle,  J.  G. 

Leeds  A  Northrup  Co. 

Potheads. 

Colonial  Sign  &  Ins. 

G.  &  W.  Electric  Co. 

Power  Transmission  Machinery. 
Link-Belt  Co. 

Morse  Chain  Co. 

Westinghouse  Machine  Co. 

Pulleys. 

Goulds  Mfg.  Co. 

Rockwood  Mfg.  Co. 

Pumps,  Centrifugal. 

Alberger  Pump  Co. 
Ailis-Chalmers  Co. 

Pumps.  Oil. 

Ludlow  Valve  Co. 

Pumps,  Steam. 

Alberger  Condenser  Oo. 
Alberger  Pump  Co. 
Allis-Chalmers  Co. 

Deming  Co. 

Pumps,  Vacuum. 

Alberger  Condenser  Co. 

Purifiers.  Feed  Water 
Harrison  Safety  Boiler  Works. 
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CLASSIFIED  INDEX- Concluded. 


Push  Button*.  I 

Dunbar  Bros.  Co. 

Manhattan  ^ec'l  Supply  Co. 

Pyromotor*. 

Hoaklna  Mfc.  Co. 

Keystone  Electrical  Inst.  Co. 

Rail  Bond*. 

Condlt  Electrical  Mfs.  Co. 
Electric  Service  Supplies  Co 
Roebiing's  Bona  Co.,  J.  A. 

Railway*,  Miniature. 

CarlMe  ft  Finch  Co. 

Receptacles.  (See  Sockets.) 

Reotiflers. 

General  Electric  Co. 
WestinghoBse  Elec,  ft  Mfg  Co. 

Refiectora 
Frink,  I.  P. 

Goodwin  ft  Kintz  Co. 

Opalux  Comi>any. 

Refrigerating  Machines. 

Baker  Ice  Mch.  Co. 
Carbondale  Machine  Co 
York  Mfg.  Co. 

R^ulators.  Feed-Water. 

railott  Company. 

R»alrlng. 

Commonwealth  Edison  Co 
Gregory  Electric  Co. 
Westinghouse  Elec,  ft  Mfg  Co. 

Resistance  Unita 
Cutler-Hammer  Mfg.  Co. 
Electric  Controller  A  Mfg.  Co. 
Simplex  Electric  Heating  Co. 
Ward  Leonard  EHectrlc  Co. 
Wirt  Electric  Specialty  Co. 

Resistance,  Wire. 

Belden  Mfg.  Co. 

Drlver-Harrls  Wire  Co 
EHectrlcal  Alloy  Co. 

Rheostats. 

Campbell  Elec.  Co. 

Crocker- Wheeler  Co. 

Cutler- Hammer  Mfg  Co. 
EHectrlc  Controller  ft  Mfg.  Co. 
General  EHectrlc  Co. 

Monitor  Controller  Co. 

Sim^ex  EHectiic  Heating  Co. 
Snndh  Electric  Co. 

Ward  Leonard  Electric  Co. 
Westinghouse  EHec.  ft  Mfg  Co. 

Rosettea 

Hart  Mfg.  Oo. 

Palrte  Co..  H.  T. 

Sears,  Henry  D. 

Trumbull  Electric  Mfg.  Co 

Sal  Ammoniac. 

Roeasler  ft  Hasslacher  Chemi¬ 
cal  Co. 

Searchlights. 

Carlisle  ft  Finch  Co. 

Second-Hand  Apparatus. 

Duzets  ft  Sons. 

Gregory  Electric  Co. 

Jordan  Bros. 

MaeGovern.  Archer  ft  Co 
Machinery  Brokerage  Co. 
Partridge,  Arthur  S. 

Separators.  (Oil  and  Steam.) 
Elliott  Company. 

Harrison  Safety  Boiler  ^T<8. 

Shade  Holders. 

Hubbell,  Inc.,  Harvey 

Shadea 
Frink,  I.  P. 

Holophane  Co. 

Hubbell,  Inc.,  Harvey 
Opalux  Company. 

Phoenix  Glajss  Co. 

Shafts,  Flexible. 

Stow  Mfg.  Co. 

Sheet  Metal. 

American  Sheet  ft  Tin  Plate 
Co. 

Sheets,  Electrical. 

American  Sheet  ft  Tin  Plate 
Co. 

Follansbee  Bros.  Co. 

Signs,  Electric. 

Colonial  Sign  ft  Ins.  Co. 
Frink,  I.  P. 

R^nolds  Elec.  Flasher  Mfg. 


Sign  Letters. 

Colonial  Sign  ft  Ins.  Co. 

Sleeving,  Braided. 

Belden  Mfg.  Co. 

Sockets  and  Receptacles. 
Benjamin  BHec.  Mfg.  Co. 
Cutler-Hammer  Mfg.  Co. 
Freeman  Electric  Co.,  E.  H. 
General  Electric  Co. 

Hubbell.  Inc..  Harvey. 
Johns-Manville  Co.,  H.  W. 
Palste  Co..  H.  T. 

Sears.  Henry  D. 

Sockets,  Turn  -  Down. 

Wirt  Elec.  Spec.  Co. 

Solder. 

Belden  Mfg.  Co. 

Soldering  Flux. 

Blake  Signal  ft  Mfg.  Co. 
Condit  Electrical  Mfg.  Co. 

Soldering  Irons. 

Diamond  Electric  Co. 

Hoskins  Mfg.  Co. 

Simplex  Electric  Heating  Co. 
Vulcan  Electric  Heating  Co. 


Solenoids. 

Cutler-Hammer  Mfg.  Co. 
Electric  Controller  ft  Mfg.  Co. 
Snndh  Electric  Co. 

Ward  Leonard  Electric  Co 


Speedometers. 

American  Ever  Ready  Co. 

Elec.  Speedometer  Co 

Splicing  Compound. 
Massachusetts  Chemical  Co. 

Springs. 

Barnes  Co.,  The  Wallace 
Cary  Spring  Works. 

Dunbar  Bros.  Co. 

Stage- Lighting  Apparatus. 
Campbell  Elec.  Co. 

Condit  Electrical  Mfg.  Co 
Frink,  I.  P. 

General  Electric  Co. 
Johns-Manville  Co.,  H.  W. 

Staples.  (See  Insulating  Mate¬ 
rials,  Staples.) 

Starters. 

Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg.  Co. 
General  Electric  Co. 

Steel. 

American  Bridge  Co 
Leslie  ft  Co.,  A.  C 

Stoves,  Electric. 

Cutler-Hammer  Mfg.  Co 
Diamond  Electric  Co. 

Hoskins  Mfg.  Co. 

Strainers. 

Elliott  Company. 

Supplies.  (Electrical  Railway.) 

Electric  Service  Supplies  Co. 
Johns-Manville  Co.,  H.  W. 
Ohio  Brass  Company. 

Western  Electric  Co. 

Supplies.  (General  Electrical.) 
Electric  Appliance  Co. 
Electric  Service  Supplies  Co. 
Manhattan  Elec.  Supply  Co. 
Ostrander  ft  Co.,  W.  R 
Rutkln,  M. 

Union  EHectrlc  Co. 

Western  Electric  Co 

Supplies.  Telephone. 

Stromberg-Carlson  Tel  Mfg. 
Co. 

Western  Electric  Co 

Switchboard  Mats. 
Massachusetts  Chemical  Co. 

Switchboard  Supplies. 

Condit  Electrical  Mfg.  Co. 
Machado  &  Roller. 
Westinghouse  EJec.  ft  Mfg.  Co. 

Switchboards. 

Allis-Chalmers  Co. 

Condit  Electrical  Mfg.  Co. 
(^neral  Electric  Co. 

Machado  ft  Roller 


Stromberg-Carlson  Tel.  Iffg. 
Co. 

Trumbull  EHectric  Mfg.  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 

Switchboards,  Telephone. 
Stromberg-Carlson  Tel.  Mfg. 
Co. 

Western  Electric  Co. 

Switches. 

Cutler-Hammer  Mfg.  Co. 
Electric  Controller  ft  Mfg.  Co. 
Sundh  Electric  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 

Switches,  Fuse. 

Matthews  ft  Bro.,  W.  N. 

Switches,  Knife. 

Condit  Electrical  Mfg.  Co 
Cutter  Co. 

Detroit  Fuse  ft  Mfg.  Co. 
Trumbull  Electric  Mfg.  Co 
Western  Electric  Co. 
Westinghouse  EJec.  ft  Mfg.  Co. 

Switches,  Oil, 

Condit  Electrical  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Switches,  Snap. 

Cutler-Hammer  Mfg.  Co. 
Freeman  Electric  Co.,  E.  H. 
General  Electric  Co. 

Hart  Mfg.  Co. 

Switches,  Time. 

Campbell  Electric  Co. 

Tachometers. 

American  Ever  Ready  Co 
Biddle,  J.  G. 

Elec.  Speedometer  Co. 
Industrial  Instrument  Co. 
Machado  ft  Roller. 

Taps  ft  Dies. 

(jarpenter  Tap  ft  Die  Co., 
J.  M. 

Telephones. 

Manhattan  Electrical  Sup.  Co. 
Stromberg-Carlson  Tel.  Mfg. 
Co. 

Western  Electric  Co. 

Telephone  Supplies. 

Automatic  Elec.  Co. 

Testing  Apparatus. 

Biddle.  J.  G. 

Esterline  Co. 

Gurley,  W.  ft  L.  E. 

Keystone  Electrical  Inst  Co. 
Leeds  ft  Northrop  Co. 
Machado  ft  Roller. 

Testing,  Electrical. 

Electrical  Testing  Labora¬ 
tories. 

Testing  Laboratories. 

Electrical  Testing  Laborator- 
rles. 

Theatre  Dimmers. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

Simplex  Electric  Heating  Co. 
Ward  Leonard  Electric  Co. 

Thermometers. 

Industrial  Instrument  Co. 
Keystone  Electrical  Inst.  Co. 
Leeds  &  Northrop  Co. 

Tools,  Construction, 

Cincinnati  Tool  Co. 

Klein  &  Sons,  Mathias 

Tools,  Linemen’s, 

Cincinnati  Tool  Co. 

Klein  &  Sons,  Mathias 

Towers,  Transmission. 

Archbold- Brady  Co. 

Transformers. 

Allis-Chalmers  Co. 

Campbell  Electric  Co. 
Crocker-Wheeler  Co. 

Duncan  Elec.  Mfg.  Co. 
Enterprise  Elec.  Mfg.  Co. 
Esterline  Co. 

Fort  Wayne  Electric  Works 
General  Electric  Co. 

Mohawk  Electric  Co. 

Moloney  EHectric  Co. 

Packard  Electric  Co. 
Pittsburgh  Transformer  Co. 
Triumph  Elec.  Co. 

Wagner  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 

Transformers,  Bell  Ringing. 
Mohawk  Electric  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 


Triplex  Blocks. 

Yale  ft  Towne  Mfg.  Co. 

Trolley  Wheele. 

Union  Ellectrio  Co. 

Turbines,  Steam. 

Allis-Chalmers  Co. 

General  Electric  Co. 

Kerr  Turbine  Co. 

Western  Electric  Co. 

Turbines,  Water. 

(See  Hydraulic  Machinery.) 

Vacuum  Drying  and  Impregnat¬ 
ing  Apparatus. 

Buffalo  Foundry  ft  Mch.  Co 

Valve  Disks. 

Jenkins  Bros. 

Valves. 

Elliott  Company. 

Jenkins  Bros. 

Pittsburgh  Valve  Foundry  A 
Construction  Co. 

Sundh  Electric  Co. 

Valves,  Cylinder  Relief. 

Ludlow  Valve  Mfg.  Co. 

Valves,  Pump. 

Jenkins  Bros. 

Vibrators. 

Llndstrom,  Smith.  Company. 
Shelton  Electric  Co. 

Water  Purifying  System. 
Harrison  Safety  Boiler  Wks 

Water  Wheels  and  Turbines. 
Allis-Chalmers  Co. 

Dayton  Globe  Iron  Work* 
Leffel  ft  Co.,  James. 

Pelton  Water  Wheel  Co 
Smith  Co.,  S.  Morgan. 

Trump  Mfg.  Co. 

Water  Wheel  Governors. 

Holyoke  Machine  Co. 

Lombard  Governor  Co. 

Ludlow  Valve  Mfg.  Co. 
Woodward  Governor  Co. 

Wattmeters,  Watt- Hour- Meters. 
(See  Instruments,  Electrical.) 

Winding  Machinery. 

American  Enameling  Machin¬ 
ery  Co. 

New  England  Butt  Co. 

Wireless  Telegraph. 

Marconi  Wireless  Telegraph 
Co.  of  America. 

Wires,  Resistance. 

Belden  Mfg  Co. 

Driver-Harris  Wire  Co 
Electrical  Alloy  Co. 

Wires  and  Cables. 

American  Electrical  Works 
American  Steel  &  Wire  Co. 
Atlantic  Ins.  Wire  ft  Cabls 
Co. 

Automatic  Elec.  Co. 

Belden  Mfg.  Co. 

Benedict  ft  Burnham  Mfg.  Co 
Bridgeport  Brass  Co. 

D.  ft  W.  Fuse  Co. 

Detroit  Ins.  Wire  Co. 

Diamond  Rubber  Co. 
Drlver-Harrls  Wire  Co 
Electric  Cable  Co. 

General  Electric  Co. 

Hazard  Mfg.  Co. 

Heany  Fire-Proof  Wire  Co. 
Indiana  Rubber  ft  Ins.  Wire 
Co. 

Kerite  Ins.  Wire  ft  Cable  Co 
Lowell  Ins.  Wire  Co. 
Massachusetts  Electric  Mfg 
Co. 

Moore,  A.  F. 

National  Conduit  ft  Cable  Co 
National  India  Rubber  Co. 
New  York  Incandescent  Lamp 
Co. 

New  York  Insulated  Wire  Co 
Phillips  Insulated  Wire  Co. 
Roebiing’s  Sons  Co.,  J.  A. 
Rome  Wire  Co. 

Safety  Ins.  Wire  ft  Cable  Co 
Simplex  EHectrlcal  Co. 
Standard  Underground  Cable 
Co. 

Stromberg-Carlson  Tel.  Mfa 
Co. 

Waterbury  Co. 

Western  Electric  Co 

Wood  Preserving. 

Page  ft  Hill  Co. 

Wyckoff  Pipe  ft  Creosotlng  Co 
Wrenches. 

Billings  ft  Spencer  Co. 

X-Ray  Apparatus. 

Campbell  Elec.  Co. 


( 


{ 


lUERSHON;  RALPH  D. 

^  ^  Consvilting  Electrical  and 
Mechanical  Engineer 

Estimates.  Reports,  Plans.  Spwifications  and 
Supervision  of  Electric  Litthtine.  Railway  and  Power 
Plants.  Long  Distance  Power  Transmission 
New  York  60  Wall  Street 

Montreal  C.  P.  R.  Telegraph  Building 


ANDREWS,  ERNEST  J. 

Consulting  Electrical 
Engineer 

ISl.S  Monadnock  Block,  Chicago 

Telephone  Harrison  2854 


rRAVATH,  JAMES  R. 

Consulting  Engineer 
Illumination.  .Management  and  Operation  of 
Electric  Light  and  Power  Companies 
Telephone,  Harrison  2196 

1570  Old  Colony  Building,  Chicago 


[y|ILLER,  LUTHER  L. 

PATENTS  AND  PATENT 
CAUSES 

Specializing  in  Electricity 

Monadnock  Building 
CHICAGO  ILLINOIS 


[AAY  &c  ZIMMERMANN 

Successors  to 

DODGE.  DAY  &  ZIMMERMANN 
ENGINEERS,  CONSTRUCTORS. 
Industrial  Plants 

Public  Utilities 

608  Chestnut  Street  Philadelphia,  Pa 


y\RNOLD  CO.,  THE 

Engineers,  Constructors 

Electrical — Civil — Mechanical 

105  So.  La  Salle  Street  Chicago 


HOUSTON,  EDWIN  J. 

^  Ph.l).  (.Princeton). 

(Twice  Past  Pres.,  .\nierican  Institute  Electrical  Engineers) 
EXPl  KT  IN  PATENT  SUITS  FOR 
INFRINGEMENTS  AND  INTERFERENCES 
Physics  a  specialty 

.■\ddress  Roger  Williams  Building,  1701  Chest¬ 
nut  St.,  Philadelphia. 

„.i.i _  i3t.:i« 


gAEHR,  WILLIAM  A, 


MEALL,  N.  j. 

^  ^  of  BOSTON 

Consulting 
Electrical  Engineer 
Plant  Management 


Consulting  Engineer 
Gas  and  Electric  Plants 
Design  Construction  and  OjHration 
Valuations  and  Reports 
PEOPLES  GAS  BUILDING,  CHICAGO 


HUMPHREY,  C.  W 


DARSTOW  &  CO.,  W.  S, 

(Incorporated) 


[SJOEGGERATH,  j.  E, 


Consulting  and  Designing  Engineer. 
Examinations.  Estimates,  Reports.  Plans.  Speci- 
Arations.  Supervision  and  Management  of  Electric 
Lighting.  Power  and  Railway  Plants 

High  Tension  Power  Transmission.  Hydro-Electric 
Developments,  and  Electrification  of  Industrial 
Plants  ' 

The  Rookery  Tel.  Harrison  2171  Chicago 


New  York 
Portland,  Ore. 


50  Pine  Street, 
Spalding  Building, 


HUMPHREY.  HENRY  H. 

Consulting  Engineer 

Isolated  Lighting  Plants 

Central  Lighting  Stations 

Industrial  Power  Plants 

Suite  1312,  Chemical  Bldg.,  St.  Louis 


pEPPER,  JR.,  DAVID 

Engineer  and  General  Contractor. 

Electric  Roads.  Water  Power  Plants,  General 
Contracts,  Reports  and  Estimates. 

1201  Chestnut  Street,  Philadelphia 


Engineers  and  Constructors 
Complete  Hydro-Electric  Power  Development 
Electric  Power  Transmission  Systems. 
Dams  and  Irrigation  Systems. 
i4o6-8  Chronicle  Bldg.,  San  Francisco,  Cal 


R.  H.  PiERCB  S.  G.  Neilkr 

E.  P.  Rich 

piERCE,  RICHARDSON 
&  NEILER 

(Incorporated  ) 

Consulting  and  Designing  Engineers 

Manhattan  Building,  Chicago 


DYLLESBY  &  CO.,  H.  M. 

ENGINEERS— MANAGERS 

Design.  Construct  and  Operate  Railway,  Light 
.iiiil  I'ower  Plants. 

CHICAGO 

Portland,  Ore.  Mobile,  Ala. 

S  in  Diego.  Cal.  Oklahoma  City,  Okla. 


1  ENGINEERS 

CHICAGO  BOSTON 

Harris  Trust  Bldg.  8a  State  Street 

Plans,  Spedtisations,  Supervision  of  Construction 
General  Su|'erintendence  anti  Management 
Fxaniinatiuns  anti  Rei>orts 
Financial  Int  estigations  and  Rate  Adjustments 


piLLSBURY,  CHARLES  L, 

Consulting  Engineer 
Electrical  and  Mechanical 

Consulting  Engineer  to  Minnesota 
State  Board  of  Control 
Suite  206,  Metropolitan  Life  Building, 
MINNEAPOLIS.  MINN. 


1  IGHT,  HEAT  &  POWER 
^  CORP’N,  THE.  BOSTON 

CONTRACTING  ENGINEER 
Electric  Light  and  High  Pressure  Gas  Plants. 

Equipment.  Material  and  Supplies. 

No.  i.t!  STATE  STREET.  BOSTON.  MASS. 
Cable  .Address  "I.ihepowco  ”  Code— Lieber’s. 


pENTRAL  STATION 

ENGINEERING  CO.,  THE 

DESIGNERS  AND  BUILDERS 

CENTRAL  STATION  HEATING  PLANTS 
Telcphiine  Randolph  2495 

riRST  NATIONAL  BANK  BLDG.  Chicago 


Samuel  G  .Mi'.Mkrn.  Kempstek  B.  Miller 

lyrcMEEN  &C  MILLER 

Electrical  Engineers 

Telephony  Telegraphy  Signaling 

Lighting  Power 

1454  Monadnock  Block  Chicago 


REED,  W.  EDGAR 

^  ^  r' _ i*.! _ .1  i?*. 


CENTRAL  STATION  HEATING 

AND  CONSTRUemON  CO. 

BEsnuRR.  J.  A.,  Prest. 

Engineers  an.!  Contracttirs  for  (Antral 
Station  Heating 

<14  Rllicott  Square.  Buffalo,  N.  Y 


Consulting  Electrical  Engineer 
Estimates,  Reports,  Plans,  Specifications 
and  Supervision  of  Lighting,  Railway,  Indus¬ 
trial  and  Power  Installations.  Power  Trans¬ 
mission,  Etc. 

Machesney  Building,  PITTSBURGH.  PA. 


U  B.  Cl.ayiok  Jas  W.  Craig 

Cl  AYTON  &  CRAIG 

I NCORPORAlKn 

ELECTRICAL  AND  MECHANICAL 
ENGINEERS 

Tel.  Oxford  3788 

161  Summer  St  BOSTON.  MASS 


lyicNEILL.  RALPH 

LAMP  ENGINEER 

Consultation  on  Machinery  for  Incan¬ 
descent  Electric  Lamps,  Vacuum 
Bottles.  High  Vacuum  in  General. 

NEW  YORK,  N. 


SANDERSON  N  PORTER 

Engineers  and  Contractors 

Reports,  Designs,  Construction.  Management 
Hydro-F-lectric  Developments. 

Railway,  Light  and  Power  Properties. 

New  York  San  Francisco 
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Frederick  Sargent.  A.  D.  Lundy. 
Wm.  S.  Monroe.  James  Lyman. 

3ARGENT  &  LUNDY 

Engineers 

Jackson  and  Michigan  Blvds., 

Chicago.  Ill. 


’^ILLIAMS,  GARDNER  S. 

M.  Am.  Soc.  C.  E. 

Water  Power  and  Electrical  Developments, 
Reports.  Plans,  SjJecifications,  Surveys,  Super¬ 
intendence,  Estimates,  and  Valuations. 

Wagner  Block  Ann  .Arbor,  Mich. 


STONE,  JOHN  STONE 

CoNSULTiNn  Electrical  Engineer 
and 

Expert  in  Patent  Causes 
Rejxirtson  Inventions  Ex^rt  Advice 

Inventions  Perfected  on  Inventions 

31  State  Street.  IS  Gramercy  Park, 
Boston  New  York 


\Y/OODMANSEE.  DAVIDSON 
W  &  SESSIONS.  Inc. 

CONSULTING  ENGINEERS 
Electric  Light,  Power  and  Railway  Plants, 
Steam,  Gas  or  Hyiiro-operated.  District 
Heating,  Valuations  ami  Appraisals. 
CHIC.AGO  MILWAUKEE 

1st  National  Bank  Bldg.  Wells  Bldg. 


gCOFIELD  ENGINEERING  CO.. 

Consulting  Engineers 
Power  Stations  Electric  Railways 
Hydraulic  Developments  Material  Handling 

PHILADELPHIA 


STORER.  SIMON  B. 

Consulting  Electrical  Engineer, 
Power  Contracts  and 
Rate  Making 

Rail way& Power  Transmission  Systems 

University  Block,  Syracuse,  N.  Y. 


yOUNG.  C.  G. 

Engineering  and  Construction 

Plans,  Methods,  Operation  WalTst 

Reports  for  Financing  NEW  YORK 


Semple  S.  Scott  H.  Rose 

QCOTT-ROSE  CO..  THE 

^  Consulting  Engineers 

Automobile,  Electrical  and  Mechanical 

1651  Marquette  BuiLIing 
CHICAGO  ILLINOIS 


XHOMAS.  PERCY  H. 

^  Consulting  Electrical  Engineer 

Power  Transmission,  Design,  Advice, 
Supervision.  Lightning  Protection. 
Special  Investigations. 

NO.  2  RECTOR  ST..  NEW  YORK 


7IMMERMAN  CO..  W.  H. 

Engineers,  Constructors  and  Managers 

Power  Plants.  Hydro-electric  Developments, 
Electric  Railways  &  Central  Heating  Systems. 

Exftrts  PH  I nvtsligattons  and  Rtportt 

First  National  Bank  Bldg.,  Chicago 


UNDERWRITERS’ 

LABOR.XTORIES,  Inc 

Under  the  direction  of  the 
National  Board  of  Fire  Underwriters 
207  East  Ohio  St..  -  Chicago,  111. 

W.  H.  Merrill,  Manager 
Branch  offices  in  all  the  principal  cities  of  the 
United  States  and  Canada 


SMITH,  KLRRY  &  CHACE 

Engineers 

Tlydraulic.  Fteam.  Electric.  Railway  Municioal.  In* 
(Instrial.  W.U.Code  uaed.  Cable  Address  “Smithco.** 

Toronto — Winnipcp — CalRary — Vancouver 
Cecil  B.  Smith.  J.  G.  G.  Kerry.  \V.  G.  Chace. 


XHE  PROFESSIONAL 
^  DIRECTORY 

OF  THE 

Electrical  World 

Introduces  engineers  to  a  larger  clientele 
than  any  other  publication. 


QTONE  &  WEBSTER 
ENGINEERING 

CORPORATION 

CONSTRUCTING  ENGINEERS 

Boston,  Mass. 


AMERICAN  BRIDGE  COMPANY 

OF  NEW  YORK 


Structural 

Steel 

for 

Every 

Purpose 


Rock  House.  Quincy  Mining  Co.,  Hancock,  Mich. 

General  Office:  Hudson  Terminal,  30  Church  Street,  New  York 

Export  Representatives :  United  States  Steel  Products  Company,  30  Church  St.,  New  York 

Pacific  Coast  Representatives:  United  States  Steel  Prt^ucts  Co.  (Pacific  Coast  Dept.),  Rialto  Bldg.,  San  Francisco,  Cal. 


WHITE  &  CO.,  J.  G.,  Inc. 

Engineers,  Contractors 
41-43  Wall  St.,  43-49  Exchange  PL.  New  York. 
E'irst  National  Bank  Bldg.  Chicago,  III. 

Alaska  Commercial  Bldg.  San  Francisco,  Cal. 
London  Corrkspondhnts.  I  G  White  &  Co. 
Ltd.,  9  Cloak  Lane.  Cannon  St. 
Principal  Philippine  Office.  Manila,  P.  I. 
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1  150  West., 
m. 


kvest.,  J-pn.,  rev. 
m,  comp..  220  or 
0  V.,  dir-con.  to 
Harrisburg  stand. 

mp.  engine  . 

anley,  2-phase  . . . 
est..  3-ph..  2200- 


Inventory  Sale 

SPECIAL  PRICES 

To  comply  with  the  rulings  of  the  government  on  income  tax  we  will  close 
our  fiscal  year  on  Jan.  1  hereafter,  where  heretofore  it  ended  on  March  1. 
I'nder  the  circumstances  our  PRE-INVENTORY  SALE  OCCURS  TWO 
MONTHS  EARLIER  THIS  YEAR.  This  is  an  occasion  always  eagerly  looked 
for  hv  buyers,  as  we  wish  to  close  out  as  much  as  possible  and  makes  pric»» 
acordingly. 


Prices  have  been  considerably  reduced  on  many  entire  lines 
of  machines,  insuring  immediate  sales—  keeping 
pace  with  recent  developments  in  the  trade 


FOR  SALE 
80  Cycle  Alternators 

Speed 

National,  6600-volt, 

3-phase  . 120(1 

Stanley,  2-phase....  900 
Gen.  Elec.,  3-phase.  90(i 

West.,  2-phase .  720 

G.  Elec.,  type  .AS..  90(i 
Elec,  .vlach.  Co.,  3- 

phasc  .  720 

tien.  Elec.,  3-ph....  900 
National,  3-phase, 

6600  V . 90C 

Gen.  Elec..  3-phase, 

type  A.T  B .  900 

West.,  2-phase  . 900 

West..  3-phase  .  900 

National  revolving 

field,  2-phase  .  720 

National  revolving 

field,  3-phase  .  720 

Ft.  Wavne,  1 -phase.  450 

West.,  2-phase  .  600 

M'est.,  3-ph..  2.100- 

V.,  revolving  field 
direct  con.  Erie  City 
Engine  .  225 


1  350  Westinghouse.  MP. 

comp.,  20  KW.  di¬ 
rect  con.  to  West¬ 
inghouse  2-cylinder 

gas  engines .  900 

1  450  Gen.  Elec.,  25  KW.llOO 

1  450  Sprague-I-undell  ...  850 

2  450  Sprague-Lundell  ...  650 

1  450  Gen.  Elec.,  6-pole, 

comp.,  25  KW,  di¬ 
rect-con.  Fitchburg 

engine  .  305 

1  540  .Sturtevant,  30  KW.  950 

1  540  Sprague,  30  KW^ . .  800 

1  660  Western  Elec . 475 

1  700  Sprague-Lundell,  40 

KW  .  725 

1  700  C.  &  C.,  40  KW...650 

1  750  .Akron,  45  KW _ 700 

1  850  Westinghouse  ....  850 

1  850  Excelsior,  MP, 

comp.,  50  KW,  di¬ 
rect-connected  to 
N.Y.  Safety  engine  300 
1  1000  Northern,  60  KW'.  800 
1  1050  Walker,  62 >4  KW'.  690 
1  1300  Northern.  MP,  75 
KW.  comp.,  direct- 
connected  _  to  Ra¬ 
cine  vertical  en¬ 
gine  .  275 

220  to  250  Volt  Generators 


1  180  West.,  3-ph.,  440  v.  514 
1  200  West.,  Elec.,  revolv¬ 
ing  field,  3-phase...  600 
Elec.,  type 

.\.T.B.  form  D .  600 

1  200  Gen.  Elec.,  3-phase, 
type  .A.T.B.,  form 

.  600 

25-Cycle  Alternators 

Speed. 

1  400  Westinghouse.  3-ph., 

410  V.,  rev.  arma¬ 
ture  type.  3-bearing.  30o 
125-133  Cycle  Alternators 
K\’.\.  Speeil. 

1  30  National,  1100  V...1500 

1  60  Gen.  Elec..  A60 _ 1500 

1  60  W'est'nghouse  . 1333 

2  75  Ft.  W'ayne,  comp — 1050 

1  90  Ft.  W'ayne,  1100  V..1050 

3  90  G.  Elec.,  tvpe  -AS..  1250 

1  120  G.  Elec.,  A 120 . 1070 

Arc  Machines 

Speed. 

1  6.6  amp..  Brush,  SyjB..  570 
1  9.6  amp..  Brush.  13.-\...  750 
125-VoIt  D.  C.  Multipolar 
Genera  tar- 

l.iglit.  .Speed. 

1  180  AVestinghouse,  10 

KW,  direct  cun.  to 

Westinghouse  2- 

cylinder  gas  engine  325 
1  200  Crocker-VVheeler  ..1250 

1  200  Western  Elec . 1100 

2  210  Western  Elec . 1150 

1  210  Sprague,  12KKW'..1550 

1  300  Sprague,  1714KW..1200 

1  350  Northern,  20  KW’..  750 

1  350  Sprague.  20  KW...  800 


KW'. 

Speed. 

1  100 

I 

20 

Oen.  hlec . 

600 

1 

20 

Northern  . 

500 

1  mo 

1 

25 

Akron,  MP . 

1200 

1 

25 

-Allis-Chalmers  . 

975 

2  125 

1 

25 

Westinghouse  . 

650 

1 

30 

Western  Elec . 

1200 

1 

30 

W’estern  Elec . 

950 

3  150 

1 

30 

Allis-Chalmers  . . . . 

1300 

1 

30 

Elec.  Mach.  Co.... 

950 

1 

30 

.Amer.  Eng.  Co . 

750 

1  17=; 

1 

30 

Commercial  . 

600 

1 

30 

Ideal,  MP . .  .  . 

600 

1 200 

1 

30 

Crocker- W’heeler  . . . 

750 

1 

35 

Northern  . 

1000 

1 200 

2 

35 

Western  Elec . 

500 

\ 

45 

Northern  . 

900 

1 

45 

Gen.  Elec . 

975 

1 

45 

Westinghouse  . 

690 

.  H.P. 

1 

50 

C.  &  C . 

650 

1 

50 

Ft.  W'ayne  . 

600 

1  1  s 

1 

55 

Crocker-Wheeler  .  .  . 

930 

1  65 

1 

75 

Westinghouse  . 

750 

1 

100 

Jenney,  6-polc, 

comp.,  direct-con- 

necteii  to  .Allfree 

1  150 

1  200 

engine  . 

250 

3  Phase.  60  Cycle.  220  Volt 

II. 

P. 

Speed. 

39 

6 

10  estingliouse,  tvpe 

11. P. 

CCI . 

1100 

1  3 

2 

(ien.  Elec.,  form  K.1200 

1 

3 

W'estinghouse.  type 
CCL.  220  or  440  v. 

1700 

1  10 

1 

5 

Richmond  . 

1720 

1 

5 

W’estern  F!lec . 

1730 

1  10 

1 

5 

Western  Elec.,  slip¬ 
ring,  220  V.,  varia¬ 
ble  speed,  with 

1  20 

drum  -  controller 

2  20 

and  resist  . 

1110 

1 

7V2  Gen.  Elec.,  form 

1  200 

K  . 

1800 

yy,  Westinghouse,  type 

C.C.1 . 1700 

y'/i  Gen.  Elec.,  form 

K . 1200 

0  Gen.  Elec . 1800 

0  Westinghouse,  type 

C.C.1 . 1700 

0  Gen.  Elec.,  form  K.1200 

0  Westinghouse,  type 

C.C.L . 850 

5  Fairbanks-Morse  .1200 

15  Gen.  Elec.,  form  K.1200 

!0  Gen.  Elec.,  form  K.  1800 

!0  Westinghouse,  type 

C.C.1 . 1700 

JO  Gen.  Elec.,  form  K.1200 

JO  W'estinghouse,type 

C  X  850 

JO  Allis-Cha'lmers,  220 

or  440  V . 850 

30  Westinghouse,C.X.  850 

40  Westinghouse, C.X.  850 

iO  Westinghouse, C.X.  850 

30  Allis-Chalmers,  220 

. . 850 

SO  Gen.  Elec.,  form  L, 

2200  V . 720 

75  Gen.  Elec.,  form  L, 

220  or  440  V . 720 

Klee.,  form  K, 

2200  V . 720 

00  Gen.  Elec.,  form  K, 

220  or  440  v .  720 

00  Gen.  Elec.,  form  L, 

220  or  440  v . 720 

no  Westinghouse,  type 

CX,  220  or  440  v.  690 

25  Gen.  Elec.,  form  P, 

slip-ring  type,  2200 


Gen.  Elec.,  form  P, 
slip-ring  type,  220 

or  440  V . 600 

Gen.  Elec.,  form  K, 

2200  V . 600 

W'estinghouse,  type 
C.X.,  220  or  440  v.  580 
Westinghouse,  type 
('.X.,  2.300  V .  580 

3  Phase,  25  Cycle 

Speed 

Fairbanks  -  Morse, 

440  volts  .  720 

Westinghouse,  type 
C.X.,  220  or  440  v.  480 
Westinghouse,  type 

C,  440  volts . 480 

Westinghouse,  tyjie 

C.  X.,  440  V .  480 

2-Phase,  60  Cycle 

Speed. 

W'estinghouse,  type 
C.C.L.,  220  or  440 

volts  . 1700 

W'estinghouse,  type 

C.C.L.,  220  v . 1700 

W'estern  Elec.,  type 

CSll.A,  220  V _ 1145 

Westinghouse,  type 

C.C.L.,  220  V . 1700 

Allis  -  Chalmers, 

220  or  440  V . 850 

Westinghouse,  type 
CX,  220  V .  580 


If  you  aee  a  machine  listed  in  our  “  Bargain  Sheet  ”  that  suits  you  write  at  once  and  order  as  soon  as  possible.  150,000  central  stations, 
dealers  and  large  users  also  see  it.  Some  one  may  want  the  same  machine  you  do.  **  First  come,  first  served.'* 


GREGORY  ELECTRIC  COMPANY 


16th  and  Lincoln  Streets 
CHICAGO,  ILL. 


THE  PIONEER  ELECTRICAL  BARGAIN  HOUSE— ESTABLISHED  1893 


December  30,  1911. 
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Frank  MaoCavarn 


MacGovern,  Archer  &  Company 


4,  Warran  Arakar 


114-118  LIBERTY  STREET  phone,  accroa  AasT-a-g 

IMMEDIATE  DELIVERY 


NEW  YORK 


300-Xw  60  CYCLE,  ENGINE  DRIVEN  UNIT 


I — 300-Kw  General  Electric,  type  ATB.,  revolving  field, 
3  phase,  60  cycle,  2300  volt  (Can  be  reconnected  for 
220  or  440  volts  if  desired)  150  RPM.,  direct  connected 
to 

I  — 14-28  X  30",  heavy  duty,  four  valve  type,  cross  com¬ 
pound  McIntosh  &  Seymour  engine.  Unit  complete 
with 


Blake  Vertical  Jet  Condenser. 

Goubert  Feed  Water  Heater. 

Steam  Separator. 

Standard  General  Electric  A.C.  Machine  Panel. 
12"  Blake  Atmospheric  Free  Exhaust  Valve. 


Sand  for  full  list  of  Dynamos,  Motors,  Engines  and  Electrical  and  Steam  Machinery  of  every  description. 


i 


Hudson  Terminal  Bldg. 


DUZETS  &  SON 

Electrical  and  Steam  Machinery 


New  York 


2  SPECIALS 

2-350  H.P.  Abendroth  &  Root  watertube  boilers,  150  lb.  pressure,  complete  and  in 
perfect  condition.  Must  move  immediately.  Price  f.o.b.  cars  $700.00  each. 

35  K.  V.  A.  Crocker  Wheeler,  revolving  field,  3  phase,  60  cycle,  2300  volt  alternator, 
1200  R.  P.  M.,  with  exciter,  practically  new,  $350.00. 


Send  for  complete  "Bargain  List**  Engines,  Generators,  Boilers,  Motors,  Etc. 


Cau  Index.  CLEaRICAL  WORLD,  DECEMBER  23,  I 9M  Vou  58 

Scope  of  the  N.  E.  L.  A .  15^2 

Electric  Vehicle  Banquet  in  Boston .  1522 

New  York  Jovian  Luncheon  Club .  1523 

Regulations  Regarding  New  Code  Rubber-Covered  Wire .  1523 

Central-Station  Activity  in  the  Electric-Vehicle  Field .  1523 

Electric  Vehicle  Meeting  at  Lynn,  Mass .  1524 

Lighting  the  Panama  Canal .  1525 

Inauguration  of  White  Way  in  New  Haven .  1525 

Panama  Canal  Hydroelectric  Plant  at  Gatiin .  1525 

Hydroelectric  Development  on  the  Clackamas  River .  1526 

Cleveland  Central-Station  Situation .  1526 

Apparatus  for  Artificial  Respiration .  1528 

Turin  International  Electrical  Congress .  1529 

Committee  on  Gas  and  Electric  Schedules  in  New  York  State..  1531 

Treatment  of  Depreciation  in  New  York  Accounts .  1533 

Important  Hydroelectric  Power  Decision  by  Massachusetts  Pub¬ 
lic  Seivice  Commission .  1533 

Calgary  Hydroelectric  Plant .  1539 

Milwaukee  City  Garbage  Electrical  Plant .  1545 

The  Largest  Central-Station  Turbine  in  New  Elngland .  1546 

Experimet  ts  with  Electrification  During  Growth  of  Plants .  1549 

The  Pabst  Theatre,  Milwaukee .  1553 


350  K.W.  D.c.  UNIT  250  Volts 

Westg.  (Senerator,  8  poles,  120  R.P.M.  direct  connected  to 
24*’  X  36"  St.  Ix>uis  Corliss  engine.  Switchboard  and 
Balancing  Set. 

St.  Louis  ARTHUR  S.  PARTRIDGE,  417  Pine  St. 


FOR  SALE 

One  tiorizontal  cross-compound  Hamilton  Corliss  Engine, 
direct  connected  to  a  750-K.W.,  6600-volt,  three-phase,  25- 
eycle  General  Electric  generator.  This  unit  is  in  first-class 
eondltion,  and  can  be  seen  running  up  until  January  15th. 
For  price  apply  to 

BROOKLYN  EDISON  COMPANY 
860  Pkarl  St  ,  Brooklyn,  N.  Y. 


MOTORS 


2>PH. 

60  CV. 

S-PH. 

60  CV 

HP.  Make 

Volta 

RPM 

HP.  .Make 

Volt* 

RPM. 

1  Wghse . 

220 

1200 

1 

Wghse . 

220 

1200 

2  Wghse . 

220 

1700 

2 

Wghse . 

220 

1700 

3  Gen.  Elec . . . 

220 

1800 

5 

Wghse . 

220 

1120 

734  Wghse . 

220 

1700 

5 

•  Wghse . 

440 

1120 

10  Wagner . 

220 

1720 

7X  Wghse . 

440 

r700 

10  Wghse . 

220 

1120 

7X  Wagner . 

220 

1720 

10  Gen.  Elec. . . 

440 

1200 

10 

Wagner . 

550 

1140 

12X  Triumph. . . . 

220 

1140 

10 

Wghse . 

220 

1120 

15  Wghse . 

220 

1120 

10 

Gen.  Elec. . . 

440 

1200 

15  Wghse . 

440 

1120 

IS 

Wghse . 

220 

1120 

25  Cro.- Wheeler 

220 

1800 

15 

Wghse . 

440 

1120 

100  Wghse . 

220 

720 

20 

Wghse . 

440 

560 

25 

Wghse . 

220 

1120 

30 

Wghse . 

440 

850 

35 

Cro.-MTheeler 

550 

900 

1-PH. 

60  CY. 

40 

Wghse . 

440 

850 

5  Wghse . 

IIU 

1710 

70 

Cro.-Wheeler 

550 

720 

5  Wghse . 

220 

1710 

75 

Gen.  Klee. .  . 

550 

514 

MACHINERY  BROKERAGE  CO., 


1  BELTED  ALTERNATORS— 2300  Volte— 60  Cycle.  I 

75  K.W. 

Gen.  Elec.  3-phase 

Rev.  fld. 

900  R.P.M. 

90  K.W. 

Stanley  3-Phaae 

Inductor 

900  R.P.M. 

too  K.W. 

Gen.  Elec.  2  or  3-Phase 

Rev.  fld. 

900  R.P.M. 

120  K.W. 

Gen.  Elec.  1- Phase 

Rev.  Arm. 

900  R.P.M 

3—150  K.W. 

Gen  Elec.  3-Phase 

Rev  fld. 

600  R.P.M. 

175  K.W. 

Wcstinvhnuse  2 -Phase 

Rev.  fld. 

900  R.P.M. 

300  K  W. 

Wostinghnuae  2  or  3-Phase 

Rev.  Arm. 

300  R.P.M. 

375  K.W. 

Westinghouse  2  or  3-Phase 

Rev.  Arm. 

400  R.P.M. 

420  K.W. 

Stanley  3-Phase 

Inductor 

360  R.P.M. 

417  Pine  St.  ARTHUR  S.  PARTRIDGE 

St.  Louio 

DIRECT  CONNECTED  D.  C.  UNITS,  250  Volte. 

2—  50  K.W.  BoUock  275  R.P.M.  11x14  Buckeye  Eog. 

50  K.W.  Crock.-Wh.  275  R.P.M.  Chase  simple  engine. 

75  K.W.  Westingh.  275  R.P.M.  Westinghouse  vert,  cross-oomp.  en.;. 
2— too  K.W.  West  Elec.  250  R.P.M.  12x18  Russell  4-valve  engines. 

200  K.W.  Gen.  Elec.  200  R.P.M.  16&24xl8  Erie  Ball  engine. 

350  K.W.  Westingh.  120  R.P.M.  24x36  St.  Louis  Corliss  engine. 

400  K.W.  Gen.  Elec.  120  R.P.M.  18&36x30  Allis  Coriiss  engme. 

525  K.W.  Westingh.  85  R.P.M.  !9&44x48  A.  &  B.  Coilias  type. 

600  K.W.  Gen.  Elec.  130  R.P.M.  26&46x30  Har'burg  Corliss  valve  eng. 

417  Pino  8L  ARTHUR  8.  PARTRIDGE  SL  Lotilo 


76 


ELECTRICAL  WORLD. 


'  VoL.  58,  No.  27. 


POSITIONS  WANTED 


The  rate  for  "Positions  Wanted"  advertise¬ 
ments  of  forty  words  or  less  is  one  dollar  an 
insertion;  additional  words,  two  cents  each; 
payable  in  advance.  Remittances  and  copy 
should  reach  this  office  not  later  than  Wednes¬ 
day,  12  o’clock  noon,  for  the  next  succeeding 
issue. 

Replies  may  be  sent  in  care  of  Electrical 
World,  239  West  Thirty-ninth  Street,  New 
York,  or  1570  Old  Colony  Building,  Chicago, 
as  advertisers  may  desire. 


P  LECTRICAL  and  mechanical  engineers, 
designers  and  draftsmen  who  have  had 
any  kind  of  experience  whatever  can  be  se¬ 
cured  through  this  office  gratis.  Send  us 
your  inquiry  when  in  need  of  men.  The 
Engineering  Agency,  Inc.,  Monadnock  Block, 
Chicago. 


ANTED — Responsible  position  by  man  of 
”  all-round  ability,  having  an  _  European 
academic  and  an  American  technical  school 
training;  practical  experience  in  every  branch 
of  electrical  engineering  field,  having  been  with 
laigest  concerns.  For  the  last  tnree  years 
engaged  in  electric  railroad  engineering  work, 
but  desire  to  change  position  and  connect  in 
New  York  or  vicinity.  Age  26.  Further  de¬ 
tails  and  references  on  request.  Address  No. 
9408,  care  of  Electrical  World,  New  York. 


VD.XNTED — Position  with  lighting  or  power 
”  company  as  manager  or  superintendent, 
by  technical  and  practical  man,  33  years^  of 
age.  Have  had  position  in  the  above  capacity; 
am  at  present  employed  by  large  electrical 
manufacturing  company  as  testing  engineer. 
Address  No.  9488,  care  of  Electrical  World, 
New  York. 


VY/ANTED — Position  with  chance  of  advance- 
ment,  by  young  man  thoroughly  experi 
enced  in  the  repair  and  testing  of  all  kinds  of 
A.  C.  and  D.  C.  machinery,  including  eleva¬ 
tors,  both  magnet  and  gravity  control;  tech¬ 
nical  graduate,  single,  thoroughly  competent 
and  reliable.  Address  No.  9520,  care  of  Elec¬ 
trical  World,  New  York. 


PRACTICAL,  energetic  man,  12  years’  ex¬ 
perience  in  electrical  construction,  oper¬ 
ation  and  testing,  with  some  draughting  knowl¬ 
edge,  desires  opportunity  to  make  good  with 
manufacturing  company.  Emp|oyed  by  civil 
service,  U.  S.  Government.  G'ood  reason  for 
leaving  same.  Best  of  references.  Address  J. 
H.  SWEET,  125  No.  Milton  Ave.,  Baltimore, 
Md. 


(Continued  on  page  78) 
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Your  Own 
Electrical  World 


To  receive  your  own  copy  of  the  World  each  week. 

To  have  it  to  read  when  you  want  it  and  as  long  as  you  want  it. 
To  keep  your  own  file  of  the  paper  for  reference. 

These  are  the  advantages  of  being  a  personal  subscriber. 

If  you  are  not  a  regular  subscriber  you  probably  see  the 
Electrical  World  from  time  to  time.  But,  are  there  not 
times — and  many  of  them — when  you  want  to  read  the 
latest  issue  and  some  one  else  has  it?  Are  there  not 
many  other  times  when  you  want  to  refer  to  an  article 
in  a  back  number  but  cannot  find  that  number? 


•• 


For  less  than  6  cents  a  week  you  can  be  a  personal 
subscriber — you  can  get  all  the  news  of  the  electrical 
field  while  it  is  still  fresh  and  valuable — you  can  have  a 
constantly  growing  library  of  your  own  on  all  branches 
of  electrical  work. 

Better  Send  Your  Order  To-Day 
Before  It  Is  Forgotten 

If  you  are  not  ready  to  subscribe  for  a  full  year  now^ 
here  is  an  offer  for  you. 


Trial  Subscription — 20  Weeks  for  $1.00 

ELECTRICAL  WORLD 

239  West  39th  Street  New  York 
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PYRTNEe; 


Don’t  Deliberately 
Damage  Electrical 
Apparatus 

by  the  use  of  the  sand  bucket  and  the 
water  tank.  When  the  fire  occurs,  play 
on  the  safe  side, — for  your  ma¬ 
chinery’s  sake,  use  the 


reduces  the  working  capacity  of  a  motor  or  dynamo,  wears  out 
the  commutator,  wastes  power  anj  may  cause  a  fire. 

All  of  this  may  be  avoided  if  you  use 


The  only  article  that  will  prevent  sparking.  Will  keep  the  com¬ 
mutator  in  good  condition  and  prevent  cutting. 

Absolutely  will  not  gum  the  brushes. 

It  will  put  that  high  gloss  on  the  commutator  you  have  so  long  sought  after 

Send  for  Stick  50c  PER  STICK  $5.00  PER  DOZ. 

For  Sale  hy  all  if  McLENNAN  ft  CO 

Supply  Houses,  or  HICUtnnMn  ml  wU.  Manufacturers. 

Room  411 — 130  Dearborn  St..  CHICAGO 


EXTINGUISHER 


An  absolutely  moisturelcss  combin- 

ation  of  gases  in  lic^uid  form  which 

will  smother  any  incipient  fire  of  any 

origin  without  the  slightest  damage 

to  the  most  delicate  parts.  Has  extinguished  in 

actual  tests,  electrical  arcs  of  54,000  volts  at  9 

amps,  and  220  voits  at  2000  amps. 


THE  COAL  &  IRON 
NATIONAL  BANK 


Included  in  the  list  of  approved  fire  appliances  is¬ 
sued  by  the  National  Board  of  Fire  Underwriters 


143  LIBERTY  STREET 
NEW  YORK 


Pyrene  is  used  by  the  N.  Y.,  N.  H.  and  H.  R.  R. 
Co.,  The  Interborough  Rapid  Transit  Co..  The 
Brooklyn  Edison  Co.  and  hundreds  of  other 
Corporations. 

Pyrene  is  a  universal  Fire  Extinguisher. 

Let  us  send  you  convincing  data. 

PYRENE  MFC.  CO.,  1358  Broadway,  New  York 

Address  Dept.  A 


Exceptional  facilities  for  out- 
of-town  accounts 


We  Finance 

Extensions  and  Improvements 

to  Electric  Light,  Power  and  Street  Railway  properties  which  have  established 
earnings.  If  prevented  from  improving  or  extending  your  plant  because  no  more 
bonds  can  be  issued  or  sold,  or  for  any  other  reason,  cemespond  with  us: 

Electric  Bond  and  Share  Company 

Pakl-gp  Capital  aod  Surphis.  $3,280,000 

71  Broadway,  New  York 

Dealers  in  Proven  Electric  Light,  Power  and  Street  Railway  Bonds  and  Stocks; 


THE  POLISH  LASTS 

if  secured  by  means  of  U.  S.  Meta!  Polish. 
Easily  and  qu’ckly  applied.  Docs  not  dete¬ 
riorate,  scratch  or  injure  surfaces.  Sample 
free.  3  oz.  box  10  cts.  5  lb.  pails  $1.00. 

CEO.  W.  HOFFMAN  3 

Manufacturer 

ns  E.  WASHINGTON  STNEET,  INDIANAPOLIS,  IND. 


OOmi«NWIALTH  KDfiOll  CO. 

REPAIR  SHOPS 

H  %  liAIIKET  IT.,  CNICAIKI.  TCUMOMf  iMOOini  1210 

riRST-ClASS  IQINPliENT  THROUSHOUT 


THE  MAN  WHO  “MAKES  GOOD!” 

is  the  man  who  advertises  in 
the  right  paper ! 

The  Electrical  World  Is  the  Paper! 
“NOW  *MAKE  GOOD!*” 


ELECTRICAL  WORLD. 


VoL.  58,  No.  27 


POSITIONS  WANTED 

(Continued  from  page  76) 

P  LECTRICAL  GRADUATE  with  ^ood  rec- 
ord  holding  responsible  position  with 
manufacturing  establishment  wishes  to  com¬ 
municate  with  consulting  engineer  who  wants 
an  assistant  or  with  contractor  doing  con¬ 
struction  work.  Address  No.  9527,  care  of 
Electrical  World,  1570  Old  Colony  Rldg.,  Chi¬ 
cago,  111. 


VUANTED — Position  as  manager  or  superin- 
”  tendent  of  electric  lighting  or  combina¬ 
tion  water  ard  light  pla’"t;  18  years  with  one 
company  in  above  capacity;  satisfactory  refer¬ 
ences;  equally  proficient  in  installation  work; 
will  accept  foreign  assignment.  Address  9529. 
care  Electrical  World,  1570  Old  Colony  Ruild- 
ing,  Chicago. 


pOSITION  of  responsibility  wantea, 
*  either  executive  or  designing,  by  me¬ 
chanical  engineer  with  wide  experience 
in  electrical  apparatus,  who  is  now  em¬ 
ployed  as  chief  draftsman;  can  handle 
men  and  get  results;  salary  expected, 
$150.00  a  month.  Address  No,  9535,  care 
of  Electrical  World,  New  York. 

VUANThiD — Position  as  manager  or  sujierin- 
tendent;  high  voltage,  long  distance  trans¬ 
mission,  hydroelectric  plants;  street  railway, 
gas,  light  and  power  city  plants;  A  practical 
electrical  engineer;  an  A  No.  1  business  man; 
have  doubled  earnings  and  cut  oiierating  ex¬ 
penses  half;  can  do  the  same  for  you;  now 
engaged,  but  would  change.  Address  No.  9539, 
care  of  Electrical  World,  New  York. 

VUANTEI) — Position  of  resporsihility  as  chief 
engineer  for  a  steam-electric  power  sta¬ 
tion  by  a  Rachelor  of  Mechanical  Engineer¬ 
ing,  technical  graduate  of  1894,  a-'d  qualilieii 
electrical  expert  .aid  in  United  States  Civil 
Service  Commission,  Navy  Department  exam¬ 
ination  of  1907;  salary  asked  $100  per  month. 
Address  Mr.  Joseph  Stuart  Hanna,  Hotel  \  ic 
toria,  Chicago  Heights,  111. 


'T’ECHNIC.AL  ELECTRICAL  (iK.VDfl.XTE, 
Associate  A.  1.  E.  E.,  thoroughly  experi¬ 
enced  in  power  station  and  substation  design, 
e^imating,  checking  and  inspecting;  strong  en¬ 
gineering  and  executive  ability  ;  is  now  open  for 
engagement.  For  further  information  and 
references,  address  No.  9532,  care  of  Electrical 
World,  1570  Old  Colony  Illdg.,  Chicago,  HI. 

VUANTEI) — A  thorough  ami  practical  central 
station  busiiie.ss  manager  and  expert  elec¬ 
trical  eneineer,  now  engaged,  but  would 
change;  knows  how  to  get  results  and  keep 
Inem;  years  o*^  proved  ability;  energetic,  robust 
health;  any  climate;  have  vou  ever  earned  100 
per  cent  dividemis?  Address  9534,  care  of 
Electrical  World,  New  X'ork. 

pOSITIO.N  W.XNTEI)  as  manager  or  superin¬ 
tendent  by  man  with  technical  education 
aiul  12  years’  ex()eriercc  in  operation  and  man¬ 
agement  of  electric  light  and  power  companies, 
both  steam  ami  hydraulic,  .\pply  .No.  953^ 
care  of  Electrical  World.  New  York. 

pi.Ef'TRIC  heating  engineer,  thoroughly  cap- 
able  of  designing,  improving  ami  perfect¬ 
ing  electric  heating  devices,  domestic  and  in¬ 
dustrial,  desires  to  contiact  with  responsible 
concern;  thoroughly  familiar  with  U.  S.  heat¬ 
ing  patents  and  contemporary  design.  Expert 
machinist  and  can  figure  factory  costs.  .Ad¬ 
dress  No.  9538,  care  of  Electrical  World,  1570 
(lid  ('olony  Hldg.,  Chicago,  III. 

N/HUNf,  M.AN  wants  position  as  switchboard 
operator  in  central  power  station;  can 
take  charge  of  substation  also;  five  years’  ex¬ 
perience  on  all  kinds  of  high-tension  opera¬ 
tion;  can  give  best  of  references;  Eastern 
states  preferred.  Address  No.  9536,  care  of 
Electrical  World,  New  York. 


POSITIONS  VACANT 


The  rate  for  "Positions  Vacant"  advertise¬ 
ments  of  forty  words  or  less  is  one  dollar  and 
fifty  cents  an  insertion;  additional  words,  three 
cents  each;  payable  in  advance.  Remittances 
and  copy  should  reach  this  office  not  later  than 
Wednesday,  12  o’clock  noon,  for  the  next  suc¬ 
ceeding  issue. 

Replies  may  be  sent  in  care  of  Electrical 
World,  239  West  Thirty-ninth  Street,  New 
York,  or  1570  Old  Colony  Building,  Chicago, 
as  advertisers  may  desire. 


D  ESIDENT  AGENTS  and  salesmen  in  cities 
* '  and  industrial  centers  on  commission 
basis  wanted  by  manufacturers  of  complete 
lines  of  incandescent  lamps.  Address  No. 
7538,  care  of  Electrical  World,  New  York. 

VT/.XNTED — One  electrical  and  mechanical  ex- 
”  pert  aid  at  $6.56  per  diem.  A  competi¬ 
tive  examination  will  be  held  at  the  Navy 
Yard,  Brooklyn,  N.  Y.,  January  29,  1912,  for 
filling  the  above  position.  For  further  infor¬ 
mation  address  Commandant,  Navy  Yard,  New 
■York,  N.  Y. 

CWEDISH  ELECTRICAL  ENGINEERS 
WANTED — For  the  technical  staff  of 
some  of  our  foreign  representatives  we  re¬ 
quire  as  soon  as  possible  a  number  pf  trained 
engineers.  Please  apply  to  us,  stating  condi¬ 
tions.  experience  and  references.  Applicants 
should  be  unmarried  and  not  more  than  30 
years  of  age.  Applicants  should  possess  a 
thorough  theoretical  and  practical  knowledge 
of  electrical  machinery  and  apparatus  and 
their  erection  ard  should  have  been  engagol 
in  the  business  at  least  five  years,  should  speak 
at  least  two  foreign  languages  fluently  a 'd  nave 
had  some  business  training  in  the  country  for 
which  he  desires  employment.  Applicants 
must  agree  to  a  3-6  months’^  apprentice  hip 
course  at  our  works  before  being  sent  out  to 
respective  countries.  This  is  a  good  ope'  ing 
for  the  right  man.  .Allmanna  Svenska  Elek- 
triska  Aktiebolaget,  Foreign  Department  Vas- 
teras,  Sweden. 

W/.-\NTED — Two  quartermen  electricians  in 
”  charge  at  $5.0-4  per  diem,  each.  .A  com¬ 
petitive  examination  wil  be  held  at  the  Navy 
Yard,  Norfolk,  V'a.,  Jan.  15,  1912,  for  fil'ing 
the  above  positions.  For  further  information 
address  Commandant,  Navy  Yard,  Norfolk. 
\'a. 

pXRAFTSMEN  WANTED— Must  be  familiar 
^  with  electrical  work.  Tlio'^e  having  ex¬ 
perience  on  motors  and  generators  preferred. 
State  age,  experience  and  salary  expected 
.Address  .Vo.  9526,  care  of  Electrical  VVorld, 
New  York. 

VY/ANTED — Motor  tester;  familiar  with  .A.C. 
”  and  D.C.  State  experience  and  salary 
desired.  Address  No.  9524,  care  of  Electrical 
XX’orld,  New  York. 

U  XPERIENfEl)  electrical  simply  salesman 
for  Iowa  territory,  with  sales  record  a^d 
reference;  of  correct  habits.  DOXV'NING 
ELECTRICAL  COMP.XNY,  208  Court  Avenue, 
Des  Moines,  Iowa. 


METERMEN  wanted  to  enroll  for 
complete  practical  course  on  "Elec¬ 
trical  Measuring  Instruments  and  Meters." 
Endorsed  by  leading  electrical  men.  Write 
for  booklet,  “Instruments  and  Meters," 
giving  full  Information.  .Fort  Wayne 
Correspondence  School,  No.  913  Shoaff 
Bldg.,  Fort  Wayne,  Ind. 


MISCELLANEOUS 

The  rate  for  "Miscellaneous"  advertisements 
of  forty  words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  additional  words,  three 
cents  each;  payable  in  advance.  Remittances 
and  copy  should  reach  this  office  not  later 
than  Wednesday,  12  o’clock  noon,  for  the  next 
succeeding  issue. 

Meritorious  inventions  often  bring 

profits,  if  not  fortunes;  mail  description 
of  invention  for  free,  candid  opinion  and  esti¬ 
mate  to  apply  for  patent.  Delay  dangerous. 
Edward  P.  Thompson,  M.E.,  Registered  Patent 
.Solicitor.  Established  20  years.  Served  hun- 
!  dreds  of  Electrical  World  readers.  Victor 
Bldg.,  W'ashington,  D.  C. 

W. ANTED — .A  large  and  well-equipi>ed  fac 
tory;  will  make  under  contract  or  on 
royalty  metal  specialties;  electrical  heating  de¬ 
vices  preferred;  will  buy  outright  any  patent 
article  of  merit.  For  further  information  ad¬ 
dress  No.  8380,  care  of  Electrical  World,  New- 
York. 


EDUCATIONAL 


The  rate  for  "Educational"  advertisements 
of  forty  words  or  less  is  one  dollar  and  fiftv 
cents  an  insertion;  additional  words,  three 
cents  each;  po'-able  in  advance.  Remit'ances 
and  copy  should  reach  this  office  not  later 
than  Wednesday  12  o’clock  noon,  for  the  next 
succeeding  issue. 


Rensselaer  polytechnic  insti 

TUTE,  Troy,  N.  Y. — Courses  in  Civil. 
Mechanical  and  Electrical  Engineering  and 
General  Science,  leading  to  the  degree  of  Civil 
Engineer  (C.  E.),  Mechanical  Engineer  (XL 
E.),  IHectrical  Engineer  (E.  E.),  and  Bachelor 
of  Science  (B.  S.)  Special  course  in  Engi 
neering  and  Science.  Splendidly  equipped 
new  engineering  laboratories.  Send  for  cata¬ 
logue  to  the  Registrar. 


^  1  n  non  partner’s  interest  in  an 

4)  I  \ff\J\J\J  electrical  machinery  contracting 
and  repair  business;  located  in  New  York 
(.'itv;  established  over  10  years  and  pays  25 
per  cent.;  partner  wishes  to  retire;  this  is  a 
good  opportunity  for  bright  man.  Address 
I  No.  8540,  care  of  Electrical  World,  New  York. 

MANUFACTURER’S  AGENT  wants  to  cor¬ 
respond  with  manufacturers  of  electrical 
and  power  specialties  desiring  representation 
in  New  England.  .Address  No.  9505,  care  of 
Electrical  XYorld.  New  York. 

DO  YOU  WANT  CHICAGO  business"  A 
responsible,  live  company  desiring  to 
.  open  or  reorganize  their  Chicago  office  can 
obtain  the  services  of  an  energetic  sales  man¬ 
ager,  technically  trained  with  ten  years’  ex¬ 
perience.  Salary  and  commission  only.  At 
present  earning  $2,500.  .Address  No.  9497. 
care  of  Electrical  World,  1570  Old  Colony 
Bldg.,  Chicago,  Ill. 


PROPOSALS 


The  rate  for  "Proposal"  Advertisements  ks 
15  cents  per  line,  payable  in  advance.  Remit¬ 
tances  and  copy  should  reach  this  office  not 
later  than  Wednesday,  12  o’clock  noon,  foi  the 
next  succeeding  issue. 


PROPOSALS  FOR  .AUTOMATIC  SIGN.AL  * 
material  for  tlie  relocation  of  the  Panama  Rail¬ 
road — Sealed  proposals  will  be  received  at  the 
Office  of  the  General  Purchasing  Officer,  Isth¬ 
mian  Canal  Commission,  Washington,  D.  C-, 
until  10.30  a.  m.,  January  25,  1912,  at  which 
time  they  will  be  opened  in  public,  for  furr  ish- 
ing  the  above-mentioned  articles.  IHanks  and 
general  information  relating  to  this  Circular 
(No.  669)  may  be  obtained  from  this  office  or 
the  offices  of  the  Assistant  Purchasing  Agents. 

24  State  Street,  New  York  City,  a'd  614 
VV'hitney-Central  Building,  New  Orleans,  La., 
and  1086  North  Point  Street,  San  Francisco, 
Cal.,  also  from  the  U.  S.  Engineer  Offices  in 
the  following  cities:  Seattle,  W'ash. ;  Ixis  .An¬ 
geles,  Cal.;  Baltimore,  Md.;  Philadelphia.  Pa.; 
Pittsburgh,  Pa.;  Boston,  Mass.;  Buffalo,  N.  Y. 
Cleveland,  Ohio;  Cincinnati,  Ohio;  Chicago. 
III.;  St.  Louis,  Mo.;  Detroit,  Mich.;  Milwau¬ 
kee,  Wis. ;  St.  Paul,  Minn.;  Chattanooga, 
Tenn. ;  Louisville,  Ky.;  Mobile,  Ala.,  and  Gal¬ 
veston,  Tex.;  Commercial  Club,  Kansas  City. 
Mo.;  Chamber  of  Commerce,  Quincy,  III.,  and 
Commercial  Club,  Tacoma.  Wash. — F.  (  . 
Boggs,  Major,  Corps  of  Engineers,  U.  S.  A., 
General  Purchasing  Officer. 


By  reason  of  established  efficiency  this  Delivery  Car  fits  into 
the  wants  of  business  like  the  telephone.  It  extends  your 

business.  It  is  simple  in  design  and  strong  in  mechanical  construction. 
Cheap  in  operation — a  glutton  for  work— and  sold  at  a  price  that  has 
created  an  almost  universal  demand. 


F.  O.  B.  Detroit 


This  price  includes  full  equipment — 
Automatic  Brass  Wind  Shield,  Speed¬ 
ometer,  Ford  Magneto  built  into  the 
motor,  two  six-inch  Gas  Lamps  and 
Generator,  three  Oil  Lamps,  Horn 
and  Tools.  No  Ford  Cars  sold  un¬ 
equipped. 

Capacity  of  this  Universal  Delivery 
Car  is  760  pounds  of  merchandise. 


We  did  not  offer  Ford  Model  T  Delivery  Car  to 
the  business  world  until  we  had  thoroughly  tried  it 
out  in  the  very  line  of  work  that  business  makes 
for  a  Delivery  Car.  Now — after  two  years  of  experi¬ 
ence  in  delivering  merchandise — two  years  over  city 
streets  of  all  sorts — over  country  roads — in  hilly 
territory  in  all  sorts  of  weather — winter  and  summer 
— we  know  this  car  will  “deliver  the  goods.”  We 
therefore  recommend  Ford  Model  T  Delivery  Car 
with  our  broadest  warranty  as  a  dependable,  eco¬ 
nomical,  durable,  convenient,  money-saving  delivery 
car — for  the  big  store,  for  the  little  store — for  the 
city,  town,  village,  nr  country. 


The  purchase  price  is  low,  and  the  maintenance 
— from  facts  established  during  continuous  service — 
about  five  cents  per  mile. 

At  present  we  can  make  immediate  delivery  but 
the  way  orders  are  coming  in  prompts  the  suggestion 
that  you  place  your  order  without  delay. 

Ford  Model  T  Delivery  Car  has  the  same  Van¬ 
adium  Steel  Chassis  which  has  made  Ford  cars  so 
practically  useful  and  popular  the  world  over.  .  It  has 
a  handsome  pressed  steel  body  with  a  merchandise 
carrying  capacity  of  750  pounds. 

Four  thousand  Ford  dealers  scattered  all  over  the 
country  will  give  your  order  prompt  attention ! 


Fixed  Prices  on  Quantity  Orders  for 
Ford  Motor  Cars  for  Commercial  Purposes 


To  concerns  who  purchase  Ford  Cars  in  quantity  lots  for  Commercial  Purposes  we  will  give  the 
benefit  of  a  rate  reduction  or  discount,  we  have  fixed  a  sliding  scale  of  prices  which  will  be  submitted  on 
request.  Catalogs  and  detailed  descriptive  literature  will  be  mailed  gratis.  Branch  Houses  and  Large 
Distributors  in  all  Principal  Cities — Dealers  Everywhere. 


Detroit,  Michigan,  U.  S.  A, 


For  prices  and  further  details  address 


A.  SMIETON 

104  Glen  wood  Ave.,  East  Orange,  N.  J. 


Rare  Opportunity  to 
Secure  Reliable 
Machines  Cheap 


1 — 60  K.W.,  2-phase,  60-cycle, 
1 100-2200  volt  Alternator,  900 
RPM,  complete  with  1^  K.W. 
Exciter. 


1 — 75  K.W.,  2-phase,  125  cycles, 
1100-2200  volt  Generator, 
900  RPM. 


All  in  exceedingly  good  operat¬ 
ing  condition.  Ready  for  im¬ 
mediate  shipment. 


The  following 

Dayton  Auto  Tnick  Co. 
Diamond  T  Motor  Car  Co. 
Dorris  Motor  Car  Co. 
l>ow.  Joseph. 

Durant-Dort  Carriage  Co. 
Ecilpse  Truck  Co. 

Federai  Motor  Truck  Co. 
Garford  Co. 

Genera  i  Motors  Co. 

General  Vehicie  Co. 
Grabowsky  Power  Wagon  Co. 
Gramm  Motor  Car  Co. 

Harder  Auto  Truck  Co. 
Harwood-Barley  Mfg.  Co. 
Jeffery  Co.,  Thos.  B. 


manufacturers  will  exhit 

Kelly  Motor  Truck  Co. 

Kissel  Motor  Car  Co. 

Knox  Automobile  Co. 
Lauth-Juergens  Motor  Car  Co. 
Lee  Power  Co.,  Henry 
Locomobile  Co.  of  America 
Lozier  Motor  Co. 

McIntyre  Co..  W.  H. 

Mack  Bros.  Motor  Car  Co. 
Mercury  Mfg.  Co. 

Metzger  Motor  Car  Co. 
Monitor  Auto  Works 
Morgan  Motor  Truck  Co. 

Motor  Wagon  Co.,  of  Detroit 
National  Motor  Truck  Co. 


it  at  Chicago: 

Packard  Motor  Car  Co. 
Packers  Motor  Truck  Co. 
P*>erle8s  Motor  Car  Co. 
Pierce-Arrow  Motor  Car  Co. 
Pope  Mfg.  Co. 

Rapid  Motor  Vehicle  Co. 
Reliance  Motor  Truck  Co. 

Rpo  Motor  Car  Co. 

Sampson  Mfg.  Co.,  Alden 
Sandusky  Auto  Parts  &  Motor 
Truck  Co. 

Sanford-Herbert  Co. 

Schacht  Motor  Car  Co. 
Schmidt  Bros.  Co. 

Service  Motor  Car  Co. 


Smith  Co.,  A.  O. 

Speedweli  Motor  Car  Co. 
Staver  Carriage  Co. 

Stearns  Co.,  P.  B. 

Stegeman  Motor  Car  Co. 
Sternberg  Mfg.  Co. 

U.  S.  Motor  Truck  Co. 

Veiie  Motor  Vehicie  Co. 
Waiker  Vehicle  Co. 

WaverlMT  Co. 

White  C!o. 

Wilcox  Motor  Car  Co..  H.  E. 
Whitesides  Commerce  Car  Co. 
Wyckoff,  Church  &  Partridge 


Adams  Bros.  Co. 

American  Ix)comotlve  Co. 
Anderson  Electric  Car  Co. 
Atterbiiry  Motor  Car  Co. 
Avery  Co. 

Baker  Motor  Vehicle  Co. 
Bessemer  Motor  Tnicks  Co. 
Bowling  Green  Motor  Car  Co. 
Brush  Runabout  Co. 

Bulck  Motor  Co. 

Cartercar  Co. 

Chase  Motor  Truck  Co. 

Clark  Delivery  Car  Co. 
Commerce  Motor  Car  Co. 


S.  A.  MILES,  Manager 


7  East  42nd  Street,  New  York 
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lATIONAL 

utomobile  Shows 


Under  Auspices  of  National  Association  of  Automobile  Manufacturers,  Inc. 


Complete  Displays  of  Trucks  and  Delivery  Wagons 
Gasoline  and  Electric — All  sizes  lor  all  uses 


NEW  YORK  CHICAGO 

Grand  Central  Palace  Coliseum  and  1st  Reg.  Armory 
January  10-17  February  5-10 


Many  a  Big  Company 
Is  Misjudged 

by  the  buying  public  because 
they  are  small  advertisers. 
How  many  of  your  custo¬ 
mers  have  seen  your  factory 
or  know  anything  of  your 
facilities  beyond  what  they 
have  learned  from  your  ad¬ 
vertising  ? 

Make  your  advertising,  there¬ 
fore,  thoroughly  representa¬ 
tive  of  your  plant. 

Don’t  expect  strangers  to 
recognize  you  as  leaders  if 
•  your  advertising  looks  small 
and  unimportant. 

Blow  your  own  horn  and 
the  public  will  take  up  the 
refrain. 


Speer  High-Grade  Brashes 

I  SaTC  been  adopted  u 

■tandard  by  the  lareest 
naanfactnrert  of  ^ec- 
trieal  machinery  in 
the  United  States. 

Why  Not  You? 

Speer  Carbon  Co. 

St.  Mary’s.  Pa. 


December  30,  1911. 


Mechanically 

Strong 


Electrically 

Perfect 


Brushes 


Sell 

Lubricating 


CORLISS 

I 

e 

no  Coi 

s 


Brushes 


High 

Conductivity 


CORLISS  CARBON  COMPANY 

BRADFORD,  PENNA. 


MULTI-SPEED 
ELECTRIC  MOTORS 

are  of  the  MULTI-POLAR  form,  from  5  H.P.  up 

ESTABLISHED  187S 


• 

We  call  them  MULTI-SPEED  because  speed  changes  are  not 
made  by  steps,  but  an  absolutely  unbroken  range  is  furnished 
^tween  the  highest  and  lowest  points — in  other  words,  every 
imaginable  speed  is  given  within  these  lirrits. 

They  will  carry  full  load  at  all  speeds  within  their  range 
without  sparking,  with  an  elhciency  practically  as  high  at  one 
speed  as  another.  These  results  are  arrived  at  without  the  use 
of  rheostats  or  controllers.  Let  us  mail  you  further  details. 

STOW  MFC.  CO.,  Binghamton,  N.  Y. 

General  European  Agents: 

SELIG,  SONENTH^L  &  CO.,  Queen  Victoria  St.,  London,  Eng. 


“Fleiihle  as  a  ^  without  the  W’ 

“Positive  as  a  Gear,  without  the  Shock” 


“MAXIMUM”  SILENT  CHAIN 

The  Efficient  means  of 
transmitting  power. 

Our  book  No.  l02  explains  the  design  and  construction 
and  shows  many  typical  applications. 


Address  nearest  Office 


SO-H.P.  Maximum  Silent  Chain  Drive  Operating  Air  Compressor. 


LINK-BELT  COMPANY 


PHILADELPHIA 


New  York,  299  Broadway 
Boston,  131  State  Street 
Buffalo,  601  Ellicott  Square 


CHICAGO 

Pittsburgh,  1501-3  Park  Bldg. 

St.  Louis,  Central  Natl.  Bank  Bldg. 
Seattle,  422  New  York  Block 


INDIANAPOLIS 

Denver,  Lindrooth,  Shubart  &  Co. 
New  Orleans,  Wilmot  Machinery  Co. 
San  Francisco,  Meese  &  Gottfried  Co. 


THAT'S  WHAT  WC  •FMH,  TWR  TflCIIS** 
MO  rmCTIOM  OR  WCAR  VMTM  TWCOC 
FIRMS  ORARHITC  RRVOHCR. 

•SIMO  ••  RSR  eCMT.  ROMS  OMARM4SC 
*R««RtR  LOW  RCRiOTAMeC.  MO  ORARR* 
In4  UMOSR  VRRTfMO  LOAO.  VONOCR 


HOLMES  FIBRE-6IUPHITEMfe.eo 


aCRMAMTOWN.  RMf LAdCARMtA.  R* 


ELECTRICAL  WORLD 


VoL.  58,  No.  27 


Complete  Cetelocue 
of 

McGraw-Hill  EncineerinK 
Book* 

100  Pace* — Thin  Paper 
Ju*t  Issued 
Free  on  Request 


- ^ - 

Standard 
Books  on 
Telephony 


Third  Edition— \9\2 

Telephonology 

By  H.  R.  V.\N  DEVENTER, 
600  pages,  6x9,  illustrated,  $4.00 
(17s)  net,  postpaid. 

Thoroughly  revised,  with  new 
chapters  on  railway  dispatching 
systems,  new  apparatus,  circuits 
and  inventions. 

Telephonology  is  the  practical 
man’s  book. 

It  tells  the  practical  man  “how 
to  do  things.” 

It  is  complete,  accurate  and  use¬ 
ful. 


Fourth  Edition. 

American  Tele¬ 
phone  Practice 

By  KEMPSTER  B.  MILLER, 
904  pages,  6yi  x  10,  643  illustra¬ 
tions,  $4.00  (17s)  net,  postpaid. 

The  standard  treatise,  full,  com¬ 
plete  and  authoritative. 

From  its  first  publication  this 
book  has  been  the  accepted  au- 
thoritv  of  engineers  and  engineering 
schools. 


Telephony 

By  A.  V.  .ABBOTT,  6  z’olumes. 
Per  set  $6.00  (25s.)  net.  postpaid. 
Sold  separately,  each  $1.50  (6/6)  net. 

They  relate  especially  to  the  en- 
gireering  design  of  telejihone  plants, 
with  reference  to  the  economic 
features  which  lead  to  the  installa¬ 
tion  of  the  best  plant  for  the  least 
money. 

Vol.  1.  Locating  of  Central  Of¬ 
fices.  \’ol.  11.  Construction  of 

Underground  Circuits.  Vol.  III. 
Cable  Plant.  Vol.  IV.  Construc¬ 
tion  of  .Aerial  Lines.  V'ol.  V.  Sub¬ 
stations.  Vol.  VI.  Switchboards  and 
the  Central  Office. 


New  McGraw-Hill  Books 


A  SELECTED  LIST  OF  IMPORTANT  NEW  BOOKS  BY  WELL- 
KNOWN  TEACHERS. 

THEY  REPRESENT  THE  BEST  OF  PRESENT-DAY  THEORY  IN  ITS 
APPLICATION  TO  THE  PRACTICAL  PROBLEMS  OF  THE  ENGINEER 
AND  DESIGNER. 

INDUCTION  MOTORS 

By  BENJAMIN  F.  BAILEY 

Junior  Professor  of  Electrical  Engineering,  University  of  Michigan 
225  pages,  6x9,  120  illustrations,  $2.50  (10/6)  net,  postpaid 

A  new  book  that  is  original  in  its  point  of  view,  modern,  practical  and  that 
gives  new  material  on  subjects  of  importance.  The  book  is  written  from  the 
standpoint  of  design  and  operation.  It  covers  the  theory  only  far  enough  to 
make  the  phenomena  clear.  It  insists  upon  the  physical  conception  of  the  actions 
taking  place. 

Among  its  striking  features  are  new  material  on  starting  torque,  in  different 
positions  of  a  wound  rotor,  the  disadvantage  of  too  great  starting  torque  in 
squirrel-cage  motors,  the  iron  losses  in  the  rotor  teeth,  etc. 

J.  Elementary  Theory.  11.  Theory  of  the  Induction  Motor.  III.  Starting  Torque.  IV. 
Starting  Devices.  V.  The  Induction  Generator.  VI.  Variable  Speed  Induction  Motors. 
VII.  More  Extended  Theory  of  the  Induction  Motor.  VUI.  Leakage  Coefficient.  IX.  Gen¬ 
eral  Consideration  Relating  to  Design.  X.  Fractional  Pitch  Windings.  XL  Design  of 
40-ILP.,  750  R.P.M.,  3-Phase,  25  Cycle,  440- Volt  Squirrel-Cage  Induction  Motor.  XII. 
Special  Types  of  Motors.  XIII.  Single-Phase  Motors.  XIV.  Single-Phase  Commutator  Type 
Motors. 

THE  MAGNETIC  CIRCUIT 

By  VLADIMIR  KARAPETOTEF 
Professor  of  Electrical  Engineering,  Cornel  University 
283  pages,  6x9,  illustrated,  $2.00  (8/6)  net,  postpaid. 

Professor  KarapetoflF’s  new  book  is  written  from  the  point  of  view  of  the 
engineer.  It  is  a  valuable,  advanced  work  for  engineers  and  designers.  It  gives 
the  theoretical  elements  for  the  correct  understanding  of  the  performance  of 
dynamo-electric  machinery. 

CONTENTS — The  Fundame''tal  Relation  Between  Flux  and  Magnetomotive  Force.  Mag¬ 
netic  Circuit  with  Iron,  Hysteresis  and  Eddy  Currents  in  Iron.  Inducted  e.m.f.  in  Electrical 
Machinery.  Exciting  Ampere-turns  in  Electrical  Machinery.  Magnetomotive  Force  of  Dis¬ 
tributed  Windings.  Armature  Reaction  in  Synchronous  Machines.  Armature  Reaction  in 
Direct-Current  Machines.  Electromagnetic  Energy  and  Inductance.  Inductance  of  Cables 
of  Transmission  lines.  Inductance  of  Windings  of  Electrical  Machinery  and  Transformers. 
Electromagnetic  Energy.  The  Mechanical  Force  and  Torque  Due  to  Electromagnetic 
Energy. 

PRINCIPLES  OF  ELECTRICAL  ENGINEERING 

By  HAROLD  PENDER,  PH.D. 

Professor  of  Theoretical  and  Applied  Electricity,  Massachusetts  Institute  of  Technology 
438  pages,  6x9,  illustrated,  $4.00  (17s)  net,  postpaid. 

Dr.  Pender’s  book  deals  with  principles,  but  he  applies  them  to  practical  prob¬ 
lems  of  design  and  operation 

SCOPE  OF  THE  BOOK 

It  develops  the  principles  of  (o)  magnetism;  (b)  continuous  electric  currents;  (c)  electro¬ 
magnetism;  (d)  electrostatics;  (e)  variable  electric  circuits;  (/)  single-phase  alternating  cur¬ 
rent,  and  (g)  three-phase  alternating  cidcuits. 

ELECTRIC  RAILWAY  ENGINEERING 

By  C.  F.  HARDING 

Head  of  the  Department  of  Electrical  Engineering,  Purdue  University 
350  pages,  6x9,  illustrated,  $3.00  (12/6)  net,  postpaid. 

No  other  book  today  covers  adequately  the  problems  of  the  electric  railway 
engineer  Professor  Harding  has  had  a  sound,  practical  experience  supplemented 
by  a  training  as  a  teacher.  He  covers  train  operation,  power  generation  and  dis¬ 
tribution  and  the  equipment  and  types  of  systems. 

CONTENTS  IN  BRIEF — Part  1. — Principles  of  Train  Operation,  Including  Traffic 
Studies,  Motor  Characteristics,  Speed  Time  Curves,  Etc.  Part  11. — Power  Generation 
and  Distribution.  Part  III. — Equipment.  Part  IV. — Types  of  Systems  and  Organizations. 


Cuaranleq  Return 
Privilege 

When  cash  accompanies  an 
order  for  McGraw-Hill  books  the 
purchaser  may.  within  five  davs 
of  receipt  of  the  books,  return 
any  or  all  of  his  purchase  for  any 
reason  whatsoever,  and  his 
money  will  be  refunded  prompt¬ 
ly  and  without  question. 


We  Can  Supply  Any  Engineering  Book  in  Print. 

Send  Ua  Your  Inquiries 

McGraw-Hill  Book  Company 

239  West  39th  Street,  NEW  YORK 

LONDON:  BERUN: 

6  Bouverie  Street,  E.  C.  Unter  den  Linden,  71 

Pabliahert  of  Books  for  the  Electrical  World 


A  Representative  Stock  of 
McGRAW-HILL  BOOKS 
May  Be  Seen  at 

Boston — Old  Otmer  Book  Store. 
Chicago — A.  C.  McClurg  &  Co. 
Denver — Kendrick-Bellamy  Oj. 
Philadelphia  —  Philadelphia 
Book  Co. 

San  Francisco — Cunningham, 
Curtis  &  Welch. 

Seattle — Lowman  St  Hanford(k>. 


December  30,  1911. 


ELECTRICAL  WORLD. 


THIS  METEH  Can  BE 

Taken  Entirely  apart 
With  a  Screwdriver 


You  don’t 
a  whole  kit  of  tools 
when  you  go  out  to 

■■  .  .1  •  &  11^^ 


P  inspect  this  meter.  All 

that’s  needed  to  take  ii^^ 
entirely  apart,  put  it  to- 
gether  again  or  regulate  the 
light  and  full  load  adjustment 
is  an  ordinary  screw-driver.  ^ 

We  have  said  a  lot  about  the  low  friction,  1 
high  ratio  of  torque  to  wei 


ght  of  moving 

!  element,  accuracy  of  regulation,  p)erma-  S 
nence  of  calibration,  low  internal  losses,  E 
micrometer  full  and  light  load  adjustments  & 


and  other  good  points  of  the 


^  Now  we  want  to  call  your  attention  to  its  extreme  simplicity. 

|ja  Compare  its  design  and  construction;  its  convenience  of  instal- 

lation  and  maintenance  with  any  other  on  the  market.  Also  S 
consider  its  durability  and  unvarying  good  performance.  ^ 
If  there  were  a  probability  that  it  would  suffer  by  such  ^ 
a  comparison  do  you  think  we  would  advise  you  to  MS 
make  it? 

Send  for  Bulletin  1133  and  when  you  have  read  it  you  will  know  why 
we  place  such  confidence  in  this  grand  little  meter. 

FORT  WAYNE  ELECTRIC  WORKS 

op  general  electric  company 
“WOOD”  SYSTEMS 
1609  Broadway  Fort  Wayne,  Ind. 

■ Branch  Office — All  Large  Cities 

W-18 
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Bind  Your  Copies 
of  the 

Electrical  World 

Every  reader  should  keep  bound  copies  of 
the  ELECTRICAL  WORLD  because  most 
of  the  information  printed  in  them  is  not 
available  in  book  form  for  several  years. 

Something  takes  place  practically  every  day 
in  the  electrical  field  which  has  a  potential 
effect  on  your  work.  A  record  of  these  hap¬ 
penings  appears  each  week  in  the  ELEC¬ 
TRICAL  WORLD  and  the  only  satisfactory 
way  of  keeping  them  available  for  reference  is 
by  binding  your  copies  of  the  paper. 

You  will  find  these  bound  volumes  invalu¬ 
able  as  a  history  of  electrical  progress  and 
development  and  as  a  reference  library  on  all 
branches  of  electrical  work. 

If  it  is  not  convenient  for  you  to  have  the  work 
done 

Send  us  your  loose  copies 
and  we  will  bind  them  for  you 

at  the  following  low  prices: 

One  volume,  26  numbers,  black  cloth.  .  .$1.25 
One  volume,  26  numbers,  brown  duck  •  •  1 .50 
One  volume,  26  numbers,  half  morocco.  1.75 

In  sending  copies  please  be  sure  to  prepay 
expressage  and  to  state  the  style  of  binding 
you  prefer. 

ELECTRICAL  WORLD 

239  W.  39th  St.  New  York 


INSTANT  REVERSAL 


from  any  speed  is  possible 
with 


Inter-Pole 
a  Motors 


LOUI*' 


IF 

you  have  something  to  sell  and  want  the 
Public  to  know  it 

LET  US  TELL  THEM! 

It  is  our  business  to  assist  you  in  getting  your 
product  before  the  People. 

THE  ELECTRICAL  WORLD  CAN  DO  IT! 


ELECTRO  DYNAMIC  CO.,  Bayonne,  N.  J. 

Arcade  Bldf.,  Philadelphia,  Pa.  200  Ninth  St.,  Pittsburg.  Peoples  Gas  Bldg,,  Chicago 
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Quick  changes  in 
the  forward  speed 
also  obtained  by  oper¬ 
ating  the  same  han¬ 
dle. 

Silent — Cool  running. 
Bulletins  will  interest 
you. 


WAGNER 

ALTERNATING 

CURRENT 

RECTIFIER 


For  Charging,  Ignition  and  Lighting 

Storage  Batteries 

Used  on  Automobiles,  Motor  Boats,  Gas  Engines,  Etc. 

No  Sloppy  Chemicals 

Cannot  Be  Connected  Wrongly  Cheap  to  Use 

Lowest  Priced  Rectifier  on  the  Market 
Simple,  Compact,  Portable 

Weighs  1 2  pounds  complete  Write  for  Bulletin  93 


Wagner  Electric  Mfg.  Company,  St.  Louis 


SALES 

Birmingham,  Ala.,  Woodward  Bldg. 
Boston,  110  State  Street. 

Buffalo,  41-43  East  Eagle  Street. 
Chicago,  Marquette  Bldg. 

Cincinnati,  First  Nat’l  Bank  Bldg. 
Cleveland,  New  England  Bldg. 
Dallas,  Texas,  209  Scollard  Bldg. 
Denver,  Mine  &  Smelter  Supply  Co. 
Detroit,  Ford  Bldg. 

El  Paso,  Mine  &  Smelter  Supply  Co 
Kansas  City,  1113  Wyandotte  Street. 
Los  Angeles,  Cal.,  551  South  Los 
Angeles  Street. 

Mexico  Ci^,  Mexico,  Mine  &  Smelter 
Supply  Co. 


OFFICES: 

Minneapolis,  Minn.,  Electric  Machin¬ 
ery  Co.  ' 

Wagner  Electric  Mf^  Company  of 
Canada,  Limited,  Bell  Telephone 
Building,  Montreal. 

New  Orleans,  205  Chartres  Street. 

New  York.  30  Church  Street. 

Philadelphia,  Real  Estate  Trust  Bldg. 

Pittsburgh,  Lewis  Block. 

Salt  Lake  City,  Mine  &  Smelter  Sup¬ 
ply  Co. 

St.  Louis,  6400  Plymouth  Ave. 

San  Francisco,  Balboa  Bldg. 

Seattle,  Pacific  Block. 

Sioux  City,  515-517  Fifth  Street. 


There  is  a  refinement  of  design  and  construction 
surrounding  the 


SINGLE  PHASE  MOTORS 


That  is  made  possible  only  by  years  of  experience  and 
attention  to  this  one  line  of  repulsion  induction  motors. 

The  results  they  are  giving  under  severe  operating 
conditions  is  constantly  causing  an  increased  demand 
for  them,  not  only  from  the  machinery  manufacturer 
and  the  Electrical ‘Contractor,  but  from  the  Central 
Station  Manager  who  finds  he  is  not  disappointed  in 
their  use  in  opening  up  suburban  and  farming  district 
territory. 

to  40  H.  P.  25  to  140  cycles. 

CENTURY  ELECTRIC  CO. 


19th  and  Olive  St«. 


St.  Louia,  Mo 


Reliance  ^ 

ADJUSTABLE  SPEEDj 
IMOTORS  I 


MACHINE  SHOP 
MOTOR  EQUIPMENT 

O.  c.  ADJUSTABLE  SPEED  AND  BOTH 
D.  C.  and  a.  C.  constant  SPEED 
MOTORS.  BELT  DRIVEN  TOOLS 
REDESIGNED  FOR  MOTOR  DRIVE 

RELIANCE  ELECTRIC  &  ENGINEERING  CO. 

CLE.VE.LAND.  OHIO.  C-»»l 
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Wbat  does  it  cost  to  run  yonr  machinery? 
We  can  show  yon  how  to  cut  your  power  cost 

Our  board  of  consulting  engineers  will  fieure  out  your  power 
problem  for  you.  These  experts  have  helped  thousands  of  power 
users  to  cut  their  cost — let  them  help  you.  Simply  write  us  as 
to  how  much  power  you  use  and  what  you  use  it  for.  This  service 
places  you  under  no  obligation.  It  is  free  to  power  users. 

Robbins  &M  vers 
■STANDARD'Mc5E)rs 

Made  In  1/30  to  15  Horse  Power 

Our  specialty  for  more  than  16  years  has  been  small  direct- 
current  motors.  Our  output  on  this  class  of  motors  is  the  largest 
in  the  world.  We  have  supiilied  our  motors  for  more  than  2,000 
different  uses. 

Our  big  factory  arranged  especially  to  manufacture  small  motors 
makes  it  possible  to  quote  the  lowest  possible  prices  consistent  with 
high  efficiency  and  quality.  Our  large  stock  of  regular  sizes  make 
it  possible  for  us  to  fill  every  order  with  despatch. 

Our  motors  are  saving  thousands  of  dollars  for  both  large  and 
small  power  users.  I.et  us  prove  to  you  how  they  will  save  money 
for  you. 

THE  ROBBINS  &  MYERS  CO. 

1317  Lagonda  Avenue  SPRINGFIELD.  OHIO 


Branches  —  New 
York,  Chicago,  Bos¬ 
ton,  Philadelphia,  At¬ 
lanta,  St.  Louis,  Ro¬ 
chester,  Cleveland. 

We  also  manufac- 
t  u  r  e  the  famous 
Standard  Electric 
Pans  for  all  purposes 
— for  either  airect  or 
alternating-current. 

Write  us  about 
your  power  needs  and 
let  us  send  you  one 
of  our  valuable  book¬ 
lets.  Don’t  delay. 
Write  today. 


ONE  LEVER  DOES  IT  ALL 

starts,  stops,  reverses,  varies 
speed  from  300  to  3000  r.  p.  m. 
—on  the 

KIMBLE 

Variable  Speed  A.C.  Motor 

without  the  use  of  exterior  de¬ 
vices.  Get  in  “on  the  ground 
floor.”  Write  for  detailed  infor¬ 
mation  NOW. 

(See  our  full  page  ad  next  week) 

KIMBLE  ELECTRIC  COMPANY 

1127  WASHINGTON  BOULEVARD  •  -  •  CHICAGO 


BURKE  ELECTRIC  CO. 

A.C.  and  D.C.  Generators 
Engine  Type  and  Belted 

Let  us  quote  and  tell  why 
they  are  the  best 

BURKE  ELECTRIC  CO. 

Main  Office  and  Works:  ERIE,  PA. 

Offices  Principal  Cities 


ROXHIVIOXORS 


New  York,  243  Canal  St. 
Pittsburgh,  1415  Keenan  Bldg. 
Cincinnati,  126  W.  2d  St. 
Minneapolis,  1323  Hennepin  Av. 
San  Francisco,  Monadnock 
Bldg. 


are  applicable  to  any  kind 
of  service  and  give  better 
service  at  lower  cost. 

They  are  designed  for  hard 
work  and  to  fulfill  all  re¬ 
quirements. 

BLOWERS 

GRINDERS 

POUSHERS 

ROTH  BROS.  &  CO. 

1400  W.  Adams  St. 
CHICAGO 


Ventilation  Is 
Good  for  Motors 

and  that  is  why  we  have 
provided  maximum  cool¬ 
ing  surface  and  free  access 
of  air  to  the  windings  of 

ECK  PROTECTED 
TYPE  MOTORS 

After  a  lO-hour  run  at  full 
load,  temperature  rise  will 
not  exceed  40  degrees  C. 
above  the  surrounding  air. 

Tell  us  your  power  require¬ 
ments  and  we  will  quote 

on  a  motor  that  will  meet  them  perfectly.  Write  for  Bulletin  No.  40 

ECK  DYNAMO  &  MOTOR  CO. 

BELLEVILLE,  N.  J. 


APOLLO 


SPECIAL  ELECTRICAL  SHEETS 

Of  Silicon  Alloy  Steel,  Patented.  Highest  grade  Electrical  Sheets  man¬ 
ufactured  for  transformers,  dynamos  and  motors;  insuring  minimum  heat¬ 
ing,  maximum  ca^city,  non-aging.  Other  standard  sheets  are  American 
Armature,  U.  S.  Electrical,  and  Pole  Face.  Write  for  full  information. 

American  Sheet  and  Tin  Plate  Company, 

PITTSBURGH 


PITTSBURGH 


Nothing  could  more  clearly  show  the 
Perfect  Ignition  always  pven  by  the 

SPUTDORF  MAGNETO 

than  the  constant  victoiies  of  Split- 
4orl  equipped  cars  in  all  parts  of  the 
country.  Ask  for  Magnete  catalog. 

C.  F.  SPUTDORF 

261  Walton  Avenue.  New  York 


Second  to  none  in  the  electrical  field  I 


Rkbmond  Polyphase  Moton 


2  end  3  phew 


1-4  te  100  h.a. 


satisfy  every  demand  for  high  effi¬ 
ciency  and  power  factor.  Write  for 
copy  of  Bulletin  No  14  and  learn 
how  Richmond  Motors  can  reduce 
your  operating  expenses. 

RUImoab  Clectric  Cs. 

Rickmood.  Vircinie 


V. 
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Keep  The  Wheels  Turning 


The  average 
purchaser  o  f 
motors  cares  lit¬ 
tle  for  the  nice¬ 
ties  of  design, 
but  he  insists  on 
something  that 
will  “mote” 
year  after  year 
— without  heavy 
upkeep  charges 
and  as  economi¬ 
cally  as  possible. 

Triumph  In¬ 
duction  motors  have  no  wearing  parts  except 
the  bearings  and  these  are  of  liberal  diameter 
good  for  many  years  hard  wear. 

Nothing  simpler — more  durable,  or  efficient 
has  ever  been  placed  upon  the  market.  Install 
Triumph  motors  and  forget  your  motor  troubles 
and  repair  bills. 

Immediate  shipments  and  attractive  prices 
promised.  Write  us. 

The  Triumph  Electric  Co. 

Cincinnati,  Ohio 

Branches  in  principal  cities 


Cross  section  of  stator  slot  of  C-W  Induction  Motor. 

AA — Stator  teeth. 

E — Steel  slot  bridge. 

F — Opening  in  center  of  slot. 

K — Insulation  between  bridge  and  teeth. 

This  Illustration  shows  why 

CROCKER-WHEELER 

SQUIRREL  CAGE 

INDUCTION  MOTORS 

combine  high  Insulation  strength  with  high  electrical 
efficiency. 

Form  wound  coils  are  inserted  with  the  bridge  removed. 

In  operation  the  bridge  provides  a  path  for  the  magnetic  flux. 
Pamphlet  E  on  c-W  Imiuctlon  Motors  contains  Informa¬ 
tion  you  ought  to  have. 

CROCKER-WHEELER  COMPANY 


Ampere,  N.  J.,  Birmingham, 

Cleveland,  Denver, 

New  Haven,  New  York, 

Syracuse. 


Boston,  Chicago, 

Detroit,  Newark, 

Philadelphia,  Pittsburg, 

San  Francisco, 


FORGET  FIRST  COST 

and  fix  your  eye  on  operating  cost,  when  buying  brushes.  Even  though  the  first  cost  of 

*‘Le  Carbone”  Brushes 

is  greater  than  that  of  other  carbon  brushes,  the  experience  of  hundreds 
of  Central  Stations  prove  them  to  be  far  more  economical  in  the  long  run. 

W.  J.  Jeandron 


JORDAN  COMMUTATOR  TRUING  DEVICE 

This  device  will  true 
your  commutator 
without  removing  the 
armature;  easy  to  at¬ 
tach  and  operate. 

Does  not  take  large 
cuts,  which  shorten  the  life  of  a 
commutator;  no  dragging  of  copper 
across  the  insulation  between  the 
bars,  thereby  short-circuiting  the 
same,  and  will  soon  pay  for  itself. 

This  type  device  can  very  read 
ilv  be  attached  to  ^  dynamos  or 
motors  and  is  especially  intended 
for  machines  having  small  diame¬ 
ter  commutator  or  collector  ring 
Silver  Medal  Award  Jamestown  Ex 
position.  Write  for  catalog  No.  3, 
with  list  of  users,  prices,  etc. 

Patented  April  26,  1898;  May  16.  t 

mV  oVhVr  V..inu -Kidh,.'”-  "  '  V" 

1911.  Other  patents  pending.  Crocker- Wheeler  Motor. 

JORDAN  BROTHERS,  Inc,  74  Beekman  Street,  N.  Y.  City 


High-Grade  Carbon  Brushes 

The  heads  of  a  thousand  dimamo  rooms  state  positively 
over  official  signature  that  LE  VALLEY  VITAE 
CARBON  BRUSHES 

Actually  save  their  first  cost  again  and  again: 

Save  time,  labor  and  annoyance; 

Save  commutators,  keeping  them  unscratched  and  glossy ; 

Save  shnt-down  losses  and  repair  bills; 

Save  and  make  reputations  for  men  and  machinery; 

Are  in  fact  the  one  absolutely  proven,  generally  admitted 
high-grade  Carbon  Brush,  worthy  of  complete  dependence 
and  exclusive  use  in  all  places  under  all  circumstances. 

Le  Valley  Vitae  Carbon  Brush  Co. 

411S  Parle  Ave„  New  York  aty 
Catal«ct  ud  TsadtBMiMla  ApfliMtiwi 
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REDUCED  CURRENT 
CONSUMPTION 

is  invariably  one  result  when 
motors  are  equipped  with 

Hess-Bright  Ball  Bearings 

Some  of  the  others  a.re : 

Constant  Air-Gap 
Always  good  Commutation 
Greatly  reduced  repair  hills. 

Our  catalog  and  data  sheets 
are  full  of  useful  informa¬ 
tion. 

Shall  zve  send  them? 

The  Hess-Bright  Mfg. Co.*"*p'’,a33‘p'!: 


You  Need  Not  Experiment 

with  brushes  when  the  superior  service  to  be  secured 
from 

Morganite  Brushes 

has  been  acknowledged  by  leading  European  isolated 
and  central  stations. 

Made  of  the  best  Ceylon  Graphite. 

Noiseless  in  operation. 

Higher  radial  conductivity,  and  greater  resistance 
across  the  brush,  with  low  coefficient  of  friction,  are 
features  which  you  cannot  afford  to  overlook. 

Let  us  send  you  samples  for  one  of  your  trouble¬ 
making  machines. 

Send  us  the  data  and  we  will  gladly. 


The  Morgan  Crucible  Co.,  Ltd. 

114  Liberty  Street,  New  York  Gty 

Lewis-Roth  Co..  DenckU  Bide.  PhilMlelphia.  Pa. 
INDIANAPOLIS  BRASS  Co..  Indianapolis.  Ind. 


Peerless  A.  C.  Motors 


"Induction”  type,  with  rotating 
secondary  member 

No  moving  wires — no  brushes — no 
commutators. 

Self-starting  under  full  load.  1/12 
to  3/4  H.P.  all  speeils. 

Full  line  of  D.  C.  Motors  also. 


The  Peerless  Electric  Co.,  'w.'iren.oSto" 

Sales  Agencies  In  All  Principal  Cities  1 


Emerson  Fans  for  1912 


Improved  A.  C.  Fans 

New  Models  for  D.  C. 

A  more  satisfactory  and 
extensive  line  than  ever. 

Jobbers*.  Contracts  now  ready. 


The  Emerson  Electric  Mfg.  Co. 

2024  Washington  Ave.  St.  Louis,  Mo. 

Eastern  Address,  50  Church  St.,  New  York  City. 


I_.incoln  IVlotors  Noiseless  Pinions 


impregnated  with  our  special  oil  and  waterproof 
varnish.  Operate 

Under  Water 

.\  1 1  windings  both 
direct  and  alternating 
current  are  insulated 
in  the  same  way. 

L.  1  IM  C  O  L.  N 
ELECXRIC 
COMPANY 

Kelley  Ave.  &  38th  St. 

Cleveland,  O 
918  Monadnock  Bldg., 

Chicago,  III. 


for  motor  and  other  high  speed  drives 
See  our  large  advertisement  in  first 
and  third  issues  of  the  month. 

Tho  New  Proosss  Raw  Hide  Co. 
600  Phim  St.,  Syraousa,  N.  Y. 


TROLLEYS 


MARIS  BROS., 

PHILADELPHIA 
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It’s  Hardly 
Probable 


That  the  foremost  electrical  engi- 
neers  and  manufacturers  would 
use  Rock  wood  Paper  Pulleys  if  they  didn’t  possess  real 


merit. 


You  Would  Profit  Immensely  if  You’d  Only 
Follow  the  Dictates  of  Their  Experience 

ROCKWOOD 
PAPER  PULLEYS 

are  sold  on  the  basis  of  proven  merits.  Our  sales 
records  show  that. 

We  would  like  to  number  you  one  of  our  satisfied 
customers.  Our  files  are  full  of  engineering  data  and 
testimonials  covering  the  adaptation  of  our  pulleys  to 
varied  lines  of  work.  If  you  are  interested  in  any 

particular  or  special  feature  of 
belt  driving,  we  would  be  glad  to 
be  of  assistance  to  you. 

1  The  Rockwood  Mfg.  Co. 

/  INDIANAPOUS,  INDIANA.  U.  S.  A. 
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The  production  of  every  one  of  our  standard  governors 
is  the  result  of  long  continued,  painstaking  labor  and 
conscientious  care  on  the  part  of  our  employees.  Our 
machines  are  governing  many  million  horse-power  of 

water  wheels  throughout  the  world. 

• 

Write  us  if  you  have  difficult  problems  to  solve 


THE  LOMBARD  GOVERNOR  CO 

ASHLAND,  MASS. 


N.  14  Ciovernor. 
60,000  ft.  1l>.  caiiacity. 


HYDRAULIC  TURBINES 


ENGRAVING  REPRESENTS 

One  of  Three  Units 

Elach 

<700  Horse  Power,  720  R.  P.  M..  280  Ft.  Head 

Furniihed 

Mohawk  Hydro  Electric  Co.,  Ephrata,  N.  Y. 

Turbines  designed  to  meet  all  requirements  for  heads  from  5  to  600  feet 
WRITE  FOR  BULLETINS 

S.  MORGAN  SMITH  CO.,  York,  Pa. 

BRANCH  OFFICES: 

176  Federal  Street.  Boston,  Mass.  644  American  Trust  Building.  Chicago.  Ill. 


SAMSON 
HYDRAULIC  TURBINES 


7000  Horse  Power 

The  illustration  shows  one  of  the  two  units  installed  for 
the  Penn  Iron  Mining  Co.,  Vulcan,  Mich.  Each  unit 
consists  of  EIGHT  turbines  connected  on  ONE  HORI¬ 
ZONTAL  SHAFT  which  is  direct  coupled  to  generator. 
Head  of  water  25  feet,  total  capacity  both  units  7000  H.P. 
We  build  these  turbines  in  all  sizes  and  styles  to  meet 
various  conditions.  Send  us  your  specifications  and  allow 
us  to  submit  prices.  Do  you  want  our  latest  literature? 

JAMES  LEFFEL  &  CO.  '  ^ 

308  Lagonda  St  Springfield,  Ohio 


TANGENriAL  WAtER  WHEELS 


Equipped  with  PELTON  Automatic  Needle  Nozzles  increase  the 
station  output  because  of  their  water  economizing  feature. 


DANGER  OF  RAMMING  PIPE  UNE 
SACRIFICE  OF  EFFICIENCY 
UNSATISFACTORY  SPEED  REGULATION 


Write  for  particulars 

THE  PELTON  WATER  WHEEL  COMPANY 

2231  Harrison  St.,  San  Francisco  91  Wist  Street,  New  York  City 


3-Bearinit  Pdtun  Wb«el 
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Take  Time  Now!. 


— just  a  few  minutes — 
and  drop  us  a  card  for 
our  catalog.  It’s  pro¬ 
fusely  illustrated  and 
contains  a  wealth  of 
technical  facts  about  the 


Waterwheel  Goveraor 

You’ll  be  most  agreeably  surprised  to  find  out  what  close 
regulation  it  affords  and  what  little  attention  it  needs. 
It’s  a  real  money  and  trouble  saver  for  hydro-electric  oper¬ 
ators  and  all  others.  Year’s  subscription  to  “Power  Con¬ 
trol”  Free. 

Woodward  Governor  Co. 

— - 202  MUI  St.,  Rockford,  111.,  U.  S.  A -  — 


DEMING  PUMPS' 

FOR  OPERATION  BY  ELECTRIC  MOTOR, 
GAS  OR  GASOLINE  ENGINE,  OR 
BELT  DRIVEN  FROM  LINE  SHAFT. 
CONTINUOUS  FLOW  FROM  DISCHARGE. 

Tell  Us  the  Conditions 

The  Deming  Company 

Salem  ::  ::  Ohio 

Hand  and  Power  Pumps  for  All  I'ses 
IlFMON  &  III  RBF.I.I.  ::  Chicago 

HARRIS  PI  MP  &  SI  PPl.Y  CO.  Pittsburg 
RAI.PII  B.  CARTER  CO.  ::  New  York 


Sixty  Days’  Trial 
at  Our  Expense 

We’ll  send  experts,  submit  plans  and 
install  the 

IMPROVED  GOVERNOR 

FOR  WAXER  WHEELS 

with  the  understanding  that  it  may  be 
returned  to  us  if  yod  are  not  satisfied. 

Holyoke  Machine  Company 

WORCESTER,  IVIASS.  1 


fell 


TRUMP  TURBINES 

All  styles  and  designs  built  to  suit  your  location. 
Send  at  once  for  our  illustrated  catalog. 

THE  TRUMP  MFG.  COMPANY 

Columbia  &  Greenmoant  AveSn  Springfield,  Ohio 

e 


New  American  Turbines 

ta  Verticol  or  Horizontal,  Slagle  or  Maltl-Wheel  Units 

See  illustrated  adv.  first  i.ssue  of  month. 
Catalog  12-K  on  application. 

Tlie  Dayton  Globe  Iron  Works  Co. 

Dayton.  Ohio.  1).  S.  A. 


Clean,  Straight  Threads 

are  always  cut  by  a  Car¬ 
penter  Die  when  held  in  a 

Carpenter 
Adjustable  Stock 

HAjfjf  A  pair  of  hardened,  tempered 

V  steel  jaws  guide  the  die  onto 
the  work,  and  make  it  im¬ 
possible  to  tip  the  die  and  cut  a  crooked  thread. 
The  Carpenter  Catalog  describes  it.  Write 

Registered 

The  J.  M.  Carpenter  Tap  and  Die  Co. 

Pawtucket,  R.  1. 


W/iHE  GOVERNORS  Times  Have  Changed 


Reliable — on  the  job — every  day  and  minute — because  made  right. 
Close  regulation  for  wheels  of  every  make  and  size — any 
kind  of  load — any  head.  Fully  guaranteed. 

GOVERNOR  DEPARTMENT,  Troy 

LUDLOW  VALVE  MANUFACTURING  CO..  New  York 


Triplex  Blocks  hung  from  overhead  trolleys  afford  the  simplest, 
Miiickest  and  cheapest  method  of  lifting  and  transporting  that 
the  world  has  ever  seen.  Write  for  the  Book  of  Hoists  today. 

The  Yale  &  Towne  Mfg.,  Co.  ^ 

Tiic  makers  of  Yale  Products  9  Murray  Street,  New  York 


FULL  LINE  of  Central  Station  Power  Ac¬ 
cessories  that  are  up-to-date  and  first- 
class  in  every  respect,  is  manufactured  by 

ELLIOTT  COMPANY 

6901  Susquehanna  St.  PITTSBURG,  PA. 


cocy 
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You  can  get  a  “rocker-joint” 
only  in  a 

Morse  Silent  Chain 


YOU  can  get  other  chains  with  pos¬ 
sibly  as  high  initial  efficiency. 
You  can  also  readily  understand 
that  the  joint  is  the  most  important 
part  of  this  type  of  chain.  Ujion  the 
joint  depends  whether  you  get  only 
initial  efficiency,  or  sustained  efeiency. 
The  difference  means  more  than  the 
extra  cost  of  the  better  chain. 

The  joint  of  thejMorse  Silent  Chain  consists 
of  two  steel  pins,  specially  shaped,  which  work 
against  each  other  on  exactly  the  same  prin¬ 
ciple  as  the  rockers  of  a  chair  work  upon  the 
floor.  This  action  eliminates  turning  and  rub¬ 
bing  friction,  and  reduces  wear  to  almost  nil. 

When  you  want  a  driving  chain  giving  99%  sus¬ 
tained  efficiency,  get  a  “Rocker-Joint”  and  remem¬ 
ber,  that  is  an  exclusive  feature  of  the  Morse  Silent 
Chain.  Write  for  Bulletin  10-X. 

Morse  Chain  Co.  Ithaca,  N.  Y. 

AlO 


Skilled  Attendance  Not  Required 

Heat  the  vaporizer  cap  by  means  of  the  oil  Of 
gas  burner  supplied  with  the  Engine. 

Give  the  oil  pump  a  stroke,  sending  a  charge  of  fuel  oil 
Into  the  vaporizer.  Then  open  the  valve  admitting  com¬ 
pressed  air  into  the  cylinder,  and  the  Engine  is  started. 

COVINCTON '  OIL  -ENGINES 

are  even  simpler  to  handle  than  automobile  engines  because 
they  have  no  electric  sparking  devices,  carburetors,  or  other 
delicate  parts  to  get  out  of  order.  Little  attention  required 
after  starting. 

Positive  mechanical  lubricator  supplies  the  wrist  pm  and 
cylinder;  lubricant  baths  with  a  few  oil  cups  complete  the 
equipment.  Each  100-h.p.  requires  1J4  gallons  lubricant  per 
ten-hour  day. 

The  fuel  oil  consumption  is  gallons  per  100-h.p.  for 
one  hour.  With  fuel  oil  at  3c  per  gallon  the  fuel  cost  for 
100-h.p.  is  40c  per  hour,  S4  00  per  ten-hour  day. 

These  low  operating  costs  with  the  correct  and  substan¬ 
tial  construction  of  the  Engines  guarantee  cheap  power 
continuously.  Always  ready  to  run  and  built  to  operate  at 
full  load  for  many  years.  Low  pressures.  Slow  speeds. 
Massive  construction.  No  expensive  shut-downs  to  absorb 
operating  cost  economies.  Built  for  serious  business. 

Covington  Machine  Company.  Works;  Covington,  Virginia. 
B.D.POWLESON.  Sales  Afcat  •  6  Rector  Street  •  New  York 

COVINGTON*  OIL*  ENGINES 


Send  Us  Samples 


Of  the  pieces  in  which  you  wish  to  tap  threads,  or 
send  us  an  accurate  drawing,  that  will  show  us  what 
your  work  is,  and  we  will  tell  you  about  a  Collapsing 
Tap  that  will  save  you  time  and  money. 


GEOMETRIC  ADJUSTABLE  COLLAPSING  TAP. 
(For  use  on  Turret  Head  Machines,  or  on  Live 
Spindles.) 

Being  adjustable,  they  have  the  great  advantage  of  al¬ 
ways  producing  accurate  work,  no  matter  how  often 
the  Chasers  have  been  ground,  and  when  the  Chasers 
are  worn  out,  they  can  be  replaced  at  small  cost,  while 
the  Tap  remains  as  good  as  new. 

Being  Collapsible,  there  is  no  backing  out,  for  after 
the  thread  is  tapped  the  Chasers  automatically  recede 
and  allow  the  Tap  to  be  withdrawn.  This  means  no 
stripping  of  threads,  and  no  breaking  of  taps,  as  oc¬ 
curs  in  the  backing  out  of  solid  taps. 

Descriptive  Booklet  Sent  on  Request. 

The  Geometric  Tool  Company 

NEW  HAVEN,  CONN. 


There  Was  a  Man 

once  upon  a  time  who  said 
“I  can’t  afford  to  advertise!*' 

That  Man  Failed! 


His  friend  standing  near  him  said 
“  I  can’t  afford  not  to  advertise!" 

That  Man  Succeeded! 

Let  the  WORLD  help  you 
solve  your  problem  and  do  its 
part  in  making  YOUR  BUSI¬ 
NESS  MORE  SUCCESSFUL! 
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Small  Generating  Sets  Speciaiuu 


which  are  compact,  light,  simple  in  construc¬ 
tion,  absolutely  reliable,  easily  regulated  and 
durable,  meet  the  demand  for  isolated  plants  in 
Public  Buildings,  etc.,  and  forexciting  purposes. 

We  build  them  in  sizes  up  to  50  K.  W. 

BULLETIN  1042 

Allis-Chalmers  Company 

Milwaukee  Wisconsin 


Complete 

Power 


Electrical 

Equipments 


McIntosh,  seymour  <a  co. 

Aubtirn,  N.  Y. 


VERTICAL, 

HORIZONTAL, 


Steam  Engines 


BELTED, 

DIRECT  COUPLED 


New  YorlCt  PKiladelpKiat  San  Franciscot  Boatoni 

MclntosH,  Seymour  (Cb  Co.  MclntosK,  Seymour  CCb  Co.  CHarlea  C.  Moore  Ob  Co.  J.  A.  Grant  (Xb  Co. 
50  CKurcK  St.  1318  CHeatnut  St.  OO  Firat  St.  Xremont  Bld^. 

CKica^ot  MclntoaH,  Seymour  (Cb  Co.,  1641  Monadnock  Block 


With  Dixon’s  Graphite  Brushes 
you  avoid  excessive  wear  on  the 
commutator. 

Graphite  being  a  lubricant  prevents  wear  on 
your  commutator  as  well  as  reducing  losses  due 
to  friction. 

Booklet  47-M  free  on  request 

JOSEPH  DIXON  CRUCIBLE  CO. 

JERSEY  CITY,  N.  J. 


SPECIAL 

ELEaRIC 

ENGINES 


Heavy  construction  and  the  OTTO  Governor  secure 
such  close  regulation  that,  untler  changing  load  from 
one-third  to  full,  the  variation  in  voltage  will  not 
exceed  2%. 

We  guarantee  this  steadiness. 

OTTO  isolated  electric  plants  with  storage  batteries 
furnish  ilependalile  power  and  lights  24  hours  a  day. 
Ask  us  today  to  mail  you  a  bulletin  describing  a  plant 
the  size  you  now  need.  You  will  soon  see  why  the 
OTTO  has  kept  in  the  lead  for  35  years  and  has  over 
100,000  engines  now  in  use. 

Operate  on  city  gas,  natural  or  producer  gas,  gasoline,  alcch 
hol  or  distillate. 


The  Ono  Gas  Engine  Works 


S207  Walnut  Street 
Philadelphlu,  Pa. 


ADDr\DM  T'Dir  ATMCMT'  keeps  your  boilers  clean  and  saves  shut- 
LfCa/AlxDvIlxil  1  1  I  DOWNS  AND  OVERTIME  WORK. 

All  boiler  waters  contain  incrusting  or  corrosive  salts. 
Dearborn  Treatment  counteracts  these  salts  and  makes  them  harmless.  It  is  fed  into  the  boilers  with  the  feed  water  and 
works  constantly,  so  that  there  are  no  shutdowns  for  cleaning,  no  night  or  Sunday  work,  and  the  boilers  are  kept  in  good 
condition  ALL  THE  TIME.  Send  gallon  of  water  for  analysis. 

DEARBORN  DRUG  &  CHEMICAL  WORKS,  McCORMICK  BUILDING,  CHICAGO 


BRANCHES 

Atlanta 
Boston 
Chicago 
Cincinnati 
Cleveland 
Denver 
Havana.  Cuba 
Los  Angeles 


THE  HABCOCK  &  WILCOX  COMPANY 

85  Liberty  Street,  New  York 
WATEK  TUBE  BOILEJ^ 


Steam  Superheaters 


Mechanical  Stokers 


BRANCHES 

New  Orleans 
Philadelphia 
Plttaburgh 
Portland.  Ore. 
Salt  Lake  City 
San  Franclvco 
Seattle 
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Centralize  the  Heat  Distribution 


of  your  city  or  town — Utilize  your  Central  Station  Ex¬ 
haust  for  steam  heating,  and  thereby  fully  develop  the 
income  producing  qualities  of  the  coal  you  must  use. 
By  selling  your  exhaust  steam  for  heating  purposes  you 
not  only  centralize  the  heating  system  of  your  com¬ 
munity — you  eliminate  for  your  customers  the  dirt  and 
bother  of  individual  heating  plants,  and  you  make  a 
handsome  profit  on  your  by-product.  In  the 


American  District  Steam  Heating  System 


American  District  Steam  Co. 


Main  Office  and  Works: 
NORTH  TONAWANDA,  N.  Y. 


CHICAGO 


LOCKPORT,  N.  Y. 


with  everything  worked  out  in  complete  detail  hun¬ 
dreds  of  stations  throughout  the  country  have  found 
the  successful  means  of  augmenting  their  income.  In 
their  successful  efforts  to  centralize  heat  distribution 
they  have  found  truly  profitable  and  exceedingly 
economical  plant  operation. 

We  can  help  you  attain  the  same  end.  Ask  us  for 
the  data  and  for  our  new  booklet  “Central  Station 
Heating.” 


Central  Power  or  Electric  Lighting  Plants  Convert  Waste  Steam  into  Profit  Through 

** MICHIGAN”.  Steam  Pipe  Casings! 


SELL  YOUR 
WASTE  HEAT 


SAVE  YOUR 
HEAT  ENERGY 


A  Tin  Lined  Wood  Casing  for  Insulating  Underground  Steam  Pipes  which  is  composed  of  the  Most  Efficient  Non-Conductive  Materials  Known. 

ABSOLUTELY  WATERPROOF 

THE  MICHIGAN  PIPE  CO.  BAY  CITY,  MICH. 


You  can 
Improve 
your 
Conden¬ 
sing 
Appa¬ 
ratus 


by  Installing  Efficient  Auxiliaries  which 
can  be  relied  upon;  which  are  simple 
durable  and  economical — in  short 

Alberger 

Centrifugal  Pumps 

They  are  displacing  direct  acting  ptimps 
for  circulating  purposes  in  eveiy  in¬ 
stance.  Centrifugal,  Volute  and  Tur¬ 
bine — Proven  superiority  for  all  practi¬ 
cable  combinations  of  head  and  quan¬ 
tity.  Write, 


Alberger  Pump  Company 

140  CEDAR  STREET,  NEW  YORK 


Ckicsgo  St.  Louis 


Sun  Francisco  Pittsburg  5 


COCHRANE 

Feed  Water  Hesters  and  Purifiers 

Feed  Water  Heaters  and  Recelrers 

Steam  and  Oil  Separators 

Sorge-Cochrane  Hot  Process  System 
of  Water  Softening 

Harrison  Safety  Boiler  WoriM 
TlWNri^&i'SI^Ptollidelphli^  Pa7*‘ 


4  Valves  and  Fittings 

All  Sizes  For  All  Purposes 

Complete  Piping  Systems 

Pittsburgh  Valve  Foundry  And 
ATWOOD  Construction  Co.,  Pittsburgh,  Pa. 
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You  can  add  $10  to  $20,00  a  day 
to  your  income  by  operating  a 


York  Ice  Machine 


Here’s  A  Load  That’s  Absolutely  Certain  To 
Return  A  Good  Profit  All  The  Time 


BRANCHES  in  Boston,  Nowr  York,  Philadelphia,  Pittsburg,  Atlanta,  Cincinnati,  St.  Louis,  Houston.  Los  Angeles,  Oakland,  Seattle 


during  your  periods  of  light  load.  Each  horse-power 
of  engine  capacity  will  yield  about  600  lbs.  of  crystal- 
clear,  pure  ice,  which  the  local  dealer  will  be  glad  to 
buy  at  $2.00  to  $3.00  per  ton. 

York  Machines  are  made  in  both 
compression  and  absorption  types. 

They  require  no  attendance  in  addi¬ 
tion  to  your  regular  engine  and  boiler 
room  help  and  the  possibility  of  in¬ 
creased  business  will  be  limited  only 
by  the  capacity  of  the  ice  plant. 


YORK  MANUFACTURING  CO.  -  -  York,  Pa. 

LARGEST  ICE  MACHINE  MANUFACTURERS  IN  THE  WORLD 
General  Western  Offices:  Monadnock  Block,  Chicago 


Turn  the 
Waste 
to  Profits 

Stop  exhausting  your 
steam  into  the  at¬ 
mosphere.  Use  it 
in  a 


Carbondale  Ice  Machine 

For  Making  Ice 

The  amount  you  can  sell  is  limited  only 
by  the  size  of  your  plant.  For  every 
H.P.  generated  you  can  make  600  lbs.  of 
perfectly  hygienic  ice  that  will  be  much 
preferred  to  natural  ice. 

And  the  operation  of  ice  plant  can  be 
regtdated  to  suit  youi  own  convenience. 

Let  us  send  you  the  details. 

CARBONDALE  MACHINE  CO. 

Carbondale,  Pa. 


Eastern  Office: 

SO  Church  St.,  New  York 


Western  Office: 
lOlS^Manhattan  Bldg.,  Chicago 


Supplying  Mechanical 
Refrigeration  Yields 


Handsome  Returns  to  the 
Central  Station 

Mechanical  Refrigeration  will  save  butcher 
shops,  dairies,  caf^s  and  hotels,  confecUoners 
■  and  Ice  cream  manufacturers  66%%  In  their 
ice  bills.  Dry  refrigeration  for  butcher  shops 
especially,  quickly  pays  for  itself  In  meat  saved 
which  would  otherwise  become  tainted  through 
moisture.  Central  stations  supply  the  equip¬ 
ment  and  energy.  Write  for  the  details. 

Baker  Ice  Machine  Co.,  -  Omaha,  Neb. 
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responsible. 

The  Success  of  Ball 
Corliss  Engines  at  High 
Speeds  is  unquestioned. 


The  steam  economy  of  a  Kerr  Turbine  at  rated  load  may  not  be 
quite  as  good  as  that  of  an  expensive  reciprocating  engine,  but  the 
steam  economy  is  decidedly  better  at  other  loads  than  the  rating. 

A  reciprocating  engine  operates  with  maximum  steam  economy 
at  only  one  load.  At  other  loads,  the  cut-off  coming  too  soon  or 
too  late  for  the  best  expansion  considerably  increases  the  steam 
consumption.  .4s  a  power  load  can  seldom  be  held  constantly  at  a 
given  point,  the  average  economy  of  a  reciprocating  engine  is 
not  nearly  so  good  as  the  best  obtainable  figure. 

The  steam  consumption  of  a  Kerr  T urbine  is  comparatively  good 
at  fractional  loads  for  non-condensing  turbines  and  for  condensing 
turbines  the  water  rate  is  practically  a  flat  curve.  The  steam  econ¬ 
omy  improves  as  the  load  increases.  Typical  water  rate  curves 
indicate  that  the  Kerr  Turbine  may  be  operated  non-condensing 
over  more  than  half  its  range  with  a  variation  between  the  best  and 
poorest  economy  of  not  more  than  10  percent  from  the  average  and 
condensing  with  less  than  3  percent  variation.  Kerr  Turbines  are 
rated  conservatively  and  are  not  harmed  by  moderate  overloads  of 
ordinary  practice.  Hence  they  operate  at  uniform  high  economy 
on  widely  varying  loads. 

Provision  for  additional  power  during  overload  periods,  without 
sacrificing  economy  at  lighter  loads,  can  be  made,  where  desirable , 
by  the  use  of  a  valve  which  op>ens  additional  nozzles  on  the  first 
stage  of  the  turbine.  This  is  not  a  by-pass  valve,  properly  speaking, 
as  none  of  the  steam  is  "by-passed,”  that  is,  passed  around  one  or 
more  stages  of  the  turbine,  as  all  the  steam  passed  through  this  valve 
does  work  in  each  stage  of  the  turbine.  Such  a  device  is  made  use 
of  also  to  provide  sufficient  capacity  when  it  is  desired  to  operate  a 
condensing  turbine  to  carry  full  load  non-condensing,  or  in  other 
cases  where  better  operating  efficiency  can  be  secured  by  its  use. 

Kerr  Turbines  have  found  a  large  field  of  application.  They  are 
especially  adapted  to  driving  generators,  blowers,  centrifugal  pumps, 
etc.  at  speeds  varying  from  700  to  4000  r.p.m.  If  you  are  figuring 
on  an  installation  write  for  our  literature  and  state  conditions:  our 
engineers  will  gladly  advise  and  figure  with  you. 


The  non-detaching  Valve 


Gear  is  responsible 


This  gear  is  patented.  It  is  found 
only  in  Ball  Engines.  By  its  posi¬ 
tive  action  it  gives  the  valves  the 
same  Movement  that  the  Drop-Cut- 
off  of  the  vSlow  Speed  Corliss  produces 
by  picking  up  and  dropping  them. 
It  also  permits  the  use  of  true  Corliss 
Valves — the  valves  that  have  surviv¬ 
ed  the  test  of  time — the  valves  that 
wear  least,  remain  tight  |  longest, 
and  operate  with  the  minimum 
amount  of  steam. 


On  account  of  their  superior  economy,  close  reg¬ 
ulation,  and  noiseless  operation.  Ball  Corliss 
engines  are  used  in  many  important  light 
and  Pinter  plants.  List  of  installations 
will  be  gladly  furnished. 


gine  Company 

Erie,  Pa. 


f 
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The  Thousands  of  Deane  Pumps 

in  successful  operation  throughout  the  world 
give  working  proof  of  the  qualities,  efficiency 
and  reliability  that  have  made  the  Deane  line 
famous. 


Quality 


Etficieocy 


Pumps  for  Tank  Service.  Elevators,  Water 
Works  or  General  Serv'ice.  They  can  be 
operated  by  belt,  water  or  motor,  and  are 
absolutely  dependable  under  the  most  severe 
working  conditions. 

Bulletin  D  163-38  wtll  tell  you  all  about  them. 

DEANE  STEAM  PUMP  COMPANY 

Work*:  Hoi  joke,  Maas.  1 15  Broadway,  New  York  City 

Atlanta  Boston  New  York  Chicago  Detroit  Denver 

Cleveland  St.  Louis  £1  Paso  San  Francisco  Seattle  Cincinnati 

D  131.2 


FOUR  DECIDED  ADVANTAGES 

OF  THE 

BLAKE-KNOWLES 

OPEN  FEED  WATER  HEATER 

1  —  It  extracts  all  the  oil  from 
the  incotninor  exhaust  steam. 


2 —  It  brings  the  cold  water 
and  steam  into  direct  contact  in 
such  a  way  that  the  maximum 
efficiency  of  heat  transfer  is  ob¬ 
tained. 

3 —  It  thoroughly  filters  and 
purifies  the  feed  water 

A — It  acts  as  a  storage  tank 
for  the  water  of  condensation. 

With  all  this  the  action  of  z 
Blake-Knowles  Open  Heater  is 
perfectly  automatic  and  its  con¬ 
struction  is  so  simple  that  little 
attention  is  required. 

It  is  the  heater  that_  will  give 
vou  the  greatest  efficiency  and 
economy  for  the  longest  time. 


E 


ASK  FOR  BULLETIN  BK847-38 


Works:  East  Cambridge,  Mass. 
New  York  Office:  115  Broadway 


Engine  on  exhibition 
the  Bourse, Philadelphia 

are  of  the  latest  design  and  best  workmanship 
and  excel  in  regulation,  efficiencv  and  economy. 

MURRAY  BOILERS 

whether  water-tube,  tubular  or  marine,  are  always 
of  the  highest  grade. 

MURRAY  IRON  WORKS  CO.,  Burlington,  Iowa 

Incorporated,  Feb.  1st,  1870. 


Not  One  Feature 

but  the  combination  of  every  feature, 
essential  to  produce  real  operating  ef¬ 
ficiency,  makes 

Ridgway  Units 


Tumer-Fricke  Gas  Engin 

A  high-grade,  close-regula-  _  * 

ting  engine 

Operating  on  natural 
illuminating,  or  producer 
gas. 

Absolutely  guar¬ 
anteed  in  re¬ 
gard  to  opera¬ 
tion,  wcwkman- 
s  h i  p  and 
material. 

Writ*  for  Catalogue. 

.Agents  wanted  everywhere. 

Tumer-Fricke  Mfg.  Co. 

Main  Office:  Pittsburgh.  Pa. 


the  ideal  economical  equipment  for 
power  and  lighting  stations. 

Close  regulation,  highly  sensitive  and 
dependable  governor,  minimized  fric¬ 
tion,  wear  and  up-keep, — all  unite  to 
effect  the  saving  of  your  dollars  in  cur¬ 
rent  generating  costs. 

Ridgway  Dynamo  &  Engine  Co. 
Ridgway,  Pa. 


f 


Send  your  worn,  or  damaged,  electrical 
apparatus  to  any  of  our  repair  shops,  and 
it  will  be  returned  to  you  promptly,  in 
first-class  operating  condition. 


PESTINGHOUSE" 
ELECTRIC  ^ 


Successful  repair  work  requires  the  same  care  in  the  selection  of  mate¬ 
rial,  the  same  high-grade  workmanship,  as  in  the  construction  of  new 
apparatus. 

We  select  our  materials  carefully  and  buy  in  large  quantities;  our  re¬ 
pair  charges  are,  therefore,  the  lowest  consistent  with  good  workman¬ 
ship.  A  large  stock  of  repair  parts  is  carried  in  each  of  our  repair  shops 
and  we  are  prepared  to  take  care  of  any  possible  emergency  and  give  our 
customers  the  quickest  service  when  in  need  of  prompt,  reliable  repairs 
to  their  electrical  apparatus. 

We  have  repair  shops  in  the  following  convenient  centers :  New  York. 
Philadelphia,  Pittsburgh.  Chicago,  San  Francisco,  Seattle.  Los  Angeles. 

Our  nearest  office  will  give  you  full  information  concerning  Westing- 
house  Repair  Shops. 
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Commutators 


Westinghouse  Electric  and  Manufacturing  Company 


Atlanta,  Ga.  Charleston,  W.  Va.  Denver,  Colo.  I. os  Angeles,  Cal.  Pittsburgh,  Pa.  Seattle,  W'ash. 

Raltimore,  Md.  Charlotte,  N.  C.  Detroit,  Mich.  .Milwaukee,  Wis.  Portland,  Ore.  Spokane,  Wash. 

Birmingham,  Ala.  Chicago,  Ill.  Indianapolis,  Ind.  Memphis,  Tenn.  Richmond,  Va.  Syracuse,  N.  Y. 

Bluefield.  W.  Va.  Cincinnati,  Ohio.  Joplin,  Mo.  Minneapolis,  Minn.  Rochester,  N.  Y.  Tacoma,  Wash. 

Boston,  Mass.  Cleveland,  Ohio.  Kansas  City  Mo.  New  Orleans,  I.a.  St.  Louis,  Mo.  Toledo,  Ohio. 

Buffalo,  N.  Y.  Columbus,  Ohio.  Knoxville,  Tenn.  New  York,  N.  Y.  Salt  Lake  City,  Utah. Washington,  D.  C. 

Butte,  Mont.  Daytor,  Ohio.  Louisville,  Ky.  Omaha,  Neb.  San  Francisco,  Cal.  Wilkes-Tlarre,  Pa. 

Philadelphia,  Pa. 

Westinghouse  Electric  &  Manufacturing  Co.  of  Texas,  Dallas,  El  Paso  and  Houston,  Texas. 

Canada:  Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ont. 

Mexico:  Compania  Ingeniera,  Importadora  y  Contratista,  S.  (Successors  to  G.  &  O.  Braniff  &  Company),  City  of  Mexico. 


Boston,  Mass. 
Buffalo,  N.  Y. 
Butte,  Mont. 


Field  Coils 


Armature  Coils 


Railway,  Light  and  Power  Companies  who  maintain 
their  own  electrical  repair  shops  will  find  it  to  their  advan¬ 
tage,  when  repairing  Westinghouse  Electrical  Apparatus, 
to  use  only  Westinghouse  Repair  Parts. 


These  parts  are  shipped  direct  from  our  stock  rooms  and  are  the  same 
in  every  particular  as  those  entering  our  finished  product.  Each  part 
during  construction  and  at  completion  has  been  subjected  to  the  most 
rigid  inspection  and  tests,  and  each  part  is  guaranteed  to  fit  exactly  on 
its  place. 

Damaged  Westinghouse  Electrical  Apparatus  repaired  with  Westing¬ 
house  Repair  Parts  will  operate  with  original  Westinghouse  efficiency. 


ICX) 
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TFADt  MARK 


SIAMUSS 


For  20  Years  the  Standard 


Rubber  Covered  Wires  &  Cables 


National  India  Rubber  Co. 

Bristol*  R.  1. 

so  Church  St..  New  York  1149  People’s  Gas  Bldg..  Chicago 
579  Howard  St..  San  Francisco.  Cal. 


Elxcelsior  Straightway  Back  Pressure  Valve 

A  glance  at  the  illustration  will 
show  its  extreme  simplicity  and 
freedom  from  complicated  parts.  It 
has  an  area  through  the  seat  equal 

*  back  pressure  ralve  it  can 
Bb[  be  used  in  a  vertical  or  horixoatal 

^ position.  It  is  especially  desirable 
c^baust  steam  heating.  Also 
well  adapted  for  use  as  a  relief  or 
free  .exhaust  valve  for  condensing 

JENKINS  BROS.,  New  York,  Boston,  Philadelphia,  Chicago 


Before  you  place  your  order  for  trolley  wire, 
^  let  us  tell  you  about 

“  Phono-Electric” 

Write  us  to-day. 

BRIDGEPORT  BRASS  CO. 
BRIDGEPORT,  CONN. 


Slow  Burning  Weatherproof 
Railway  Feeder  Wire 
Slow  Burning  Wire 


PHILLIPS  INSILATED  IVIRE  CO.*  Pawtucket*  R.  L 

Mexican  Branch:  Cia.  Mexicana  He  Alambre  “Phillips.”  Mexico  City 


IF  the  SUPPLY  HOUSE  you  trade  with  does 
not  keep  our  GOODS 
in  stock  WRITE  US 
We  will  attend  tS 
to  your  wants 
QUICK  SHIPMENTS 

New  York  Insulated  Wire  Company 

Main  Office:  1 14  Liberty  St,  N.  Y. 

Branches:  CHICAGO  BOSTON  SAN  FRANCISCO 

192  Desplaines  St.  7  OUs  St  629  Howard  St. 


PORTABLE  INDICATING  WM.  H.  BRISTOL  ELECTRIC 
PYROMETER 

Particularly  valuable  for  uae  In  connection  with  general  testa  for 
measuring  high  temperatures.  Write  for  detail^  Information  about 
the  exclusive  patented  features  of  the  Wm.  H.  Bristol  Thermo-Blectrlc 
Pyrometers,  all  of  which  are  equipped  with  Weston  electrical  more- 
,  nients.  THE  BRISTOL  COMPANY,  WATERBVRY.  CONN. 


NATIONAL  METAL  MOLDING  CO. 


DETROIT” 

RUBBER  COVERED 

WIRES 


MARK 

“FLEXDUCT”  FLEXIBLE  FIBRE  TUBING 
“ECONOMY”  RIGID  CONDUIT,  “NATIONAL”  METAL  MOLDING 
“SHERARDUCT”  SHERARDIZED  CONDUIT 
“FLEX STEEL”  ARMORED  CONDUCTOR. 

Send  for  Catalog.  PITTSBURa  PA. 


MADE  BY  DETROIT  INSULATED  WIRE  COMPANY.  DETROIT 


American  Electrical  Works 

PHILUPSDALE.  R.  1. 


Bare  and  Insulated  Electric  Wire  ll 
Electric  Light  and  Line  Wire  H 

Railway  Feeder  and  Trolley  Wire  jl^ 
Galvanised  Iron  Wire  and  Stranda  ||^ 


NEW  YORK  OFFICE 
CHICAGO  OFFICE  • 
BOSTON  OFFICE 
CINCINNATI  OFFICE 


•  165  Broadway 

112  Wast  Adams  St 

•  176  Federal  St 

•  Traction  Building 


MATTHEWS*  HOLDFAST  GUARDS  AND  TRAPS 

^  FOOL-1  ^  y 

JT  PROOF  £ 


Putting 


^  tf  thief-  \ 

J  -  V  PROOF  I  ) 

Send  for  a  sample  guard  and  trap. 

W.  N.  MATTHEWS  &  BRO.,  227  N.  Second  St..  ST.  LOUIS 


**0.  K.**  Weatherproof  Wire 
“Parac**  Rubber  Wtre 
Bare  Copper  Wtre 


The  Esterline  Graphic  Meter 


In  making  and  marketing  the  Esterline 
Graphic,  we  have  proceeded  on  the 
premise  that  the  best  is  not  too  good. 
The  fact  that  we  are  now  trebling  our 
floor  space  tells  whether  we  are  “in 
right.”  Write  for  bulletin  1400  E. 

The  Esterline  Company 

Engineers  and  Manufacturers 
La  Fayette,  Indiana 


C.  O.  BAKER,  Pres. 


C.  W.  BAKER,  Vice-Pres. 


PI.ATINUM 


Wire,  Sheet,  Rivets,  and  Contacts.  Wol¬ 
laston  Wire  for  Wireless  Telegraphy.  All 
of  Baker  Standard  Quality. 


BAKCI^  (SI  COeg  Inca 

New  York  Office  408  N.  J.  R.  R.  Awe. 

30  Church  St.  NewarR*  N*  J. 
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99. 


Remember  the  name  “Westinghouse” 
when  in  the  market  for  large  or  small 


PRIME  MOVERS 


of  highest  efficiency  and  greatest  economy 


Steam  Turbines 
Steam  Engines 
Gas  Engines 
Gas  Producers 
Mechanical  Stokers 
Condensers 


The  Westinghouse  Machine  Co. 

New  York,  165  Broadway  Cincinnati,  Traction  Bldg. 
Boston,  131  State  Street.  Atlanta,  Candler  Bldg. 
Cleveland,  New  England  Bldg.  St.  Lx>uis,  Chemical  Bldg. 
Chicago,  39  So.  La  Salle  St.  Denver,  Gas  &  Electric  Bldg. 
Pittsburgh,  Westinghouse  Bldg. 

Philadelphia,  North  Amer.  Blog. 

San  Francisco,  Hunt,  Mirk  &  Co. 
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